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PURPOSE

THE PURPOSE OF THISTHI REPORT IS TO PRESENT THE COMBINED SEWER OVERFLOW CS VOLUME

INFORMATION UPON WHICH THE DECISIONSDECISION IN THE CSO PLAN 5YEAR UPDATE WILL BE MADE THE

METHODOLOGY USED IN THE GENERATION OF THE CSO INFORMATION IS ALSO PRESENTED THE

INFORMATION COMESCOME FROM THE KNOWLEDGE OF THE EXISTING AND ANTICIPATED REGULATOR CONTROL

PROGRAMSPROGRAM AND THE RESULTSRESULT OF COMPUTER SIMULATIONSSIMULATION OF THE WEST DIVISION COLLECTION SYSTEM
CD

DESCRIPTION OF THE COMPUTER MODELSMODEL USED AND THE ASSUMPTIONSASSUMPTION MADE DURING THE

SIMULATIONSSIMULATION ARE ALSO PRESENTED IN THISTHI REPORT

CO

CD

INTRODUCTION

GOOD UNDERSTANDING OF METROSMETRO EXISTING COMBINED SEWER OVERFLOWSOVERFLOW IS NEEDED IN ORDER

TO STRATEGIZE THE BEST WAYSWAY TO REDUCE THE NUMBER AND VOLUME OF OVERFLOWSOVERFLOW TO LOCAL

RECEIVING WATERS AN ENHANCED UNDERSTANDING OF THE RESPONSE OF THE COLLECTION SYSTEM

UNDER STORM CONDITIONSCONDITION HAS BEEN GAINED SINCE METROSMETRO 1988 FINAL PLAN FOR CSO CONTROL

THISTHI IMPROVED UNDERSTANDING HAS COME AS RESULT OF ONE OF THE PROJECTSPROJECT IN THE 1988 CSO
CONTROL PLAN SPECIFICALLY THE CATAD IMPROVEMENT PROJECT WAS INTENDED TO IMPROVE

THE CONTROL OF THE COLLECTION SYSTEM TO MAXIMIZE UTILIZATION OF AVAILABLE STORAGE AND

TREATMENT CAPACITY THE CONTROL SYSTEM HARDWARE AND SOFTWARE IS REFERRED TO AS CATAD

COMPUTER AUGMENTED TREATMENT AND DISPOSAL

THE CATAD IMPROVEMENT PROJECT HAS BEEN COMPLETED THE PROJECT INVOLVED DEVELOPING

NEW RAINFALLRUNOFF MODEL AND HYDRAULIC ROUTING MODEL TO BETTER SIMULATE THE

COLLECTION SYSTEM PREDICTIVE CONTROL PROGRAM WAS WRITTEN TO IMPROVE THE CONTROL OF

REGULATOR GATESGATE AND PUMPING STATIONSSTATION BY PREDICTING THE INFLOWSINFLOW DUE TO RAINFALL THAT HAS

ALREADY FALLEN AND OPTIMIZING THE USAGE OF INLINE STORAGE AND CONVEYANCE IN THE

COLLECTION SYSTEM NEW LEVEL SENSORSSENSOR AND BETTER FLOW CALCULATIONSCALCULATION ALSO RESULTED FROM THE

CATAD IMPROVEMENT PROJECT THESE TOOLSTOOL AND IMPROVED INFORMATION HAVE BEEN USED TO

PROJECT FUTURE CSOSCSO AS DISCUSSED IN THE FOLLOWING SECTIONS

MODEL DEVELOPMENT

METROSMETRO RAINFALLRUNOFF MODEL USESUSE KINEMATIC WAVE APPROXIMATION OF THE MOMENTUM

EQUATION TO ROUTE FLOW DUE TO RAINFALL OVERLAND AND THROUGH THE MINOR SEWERS THE

DEVELOPMENT OF THE RAINFALLRUNOFF MODEL INCLUDED DEFMING OVER 400 SUBBASINSSUBBASIN IN THE

WEST DIVISION SERVICE AREA METRO STAFF PLACED PORTABLE FLOWMETERSFLOWMETER AT OVER 70 LOCATIONSLOCATION

IN THE COLLECTION SYSTEM TO CALIBRATE THE MODEL WITH RESPECT TO THE BASIN PARAMETERS THE
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RAINFALLRUNOFF MODEL NOW SIMULATESSIMULATE BASE FLOW DIRECT INFLOW DURING STORM EVENTSEVENT AND

INFILTRATION INTO THE PIPESPIPE DURING AND BETWEEN STORMS

METROSMETRO FULLY DYNAMIC HYDRAULIC MUTING MODEL UNSTDY WAS USED TO SIMULATE THE

FLOWSFLOW IN METROSMETRO MINKSMINK AND INTERCEPTORS SOME CITY OF SEATTLE PIPESPIPE ARE ALSO INCLUDED

IN THE HYDRAULIC ROUTING MODEL

THE HYDRAULIC ROUTING MODEL SOLVESSOLVE THE FULL HYDRAULIC EQUATIONSEQUATION OF CONTINUITY AND

MOMENTUM BACKWATER FLOW REVERSAL SURCHARGED AND OPEN CHANNEL FLOW AND REGULATOR

AND PUMP STATION OPERATION WHICH ARE ALL KEY ELEMENTSELEMENT OF THE SIMULATED FLOW DURING

OVERFLOW EVENTSEVENT ARE ALL SIMULATED WITH THISTHI PROGRAM THE MODEL COMPUTESCOMPUTE BOTH FLOWRATESFLOWRATE

AND WATER SURFACE LEVELSLEVEL THROUGHOUT THE COLLECTION SYSTEM DURING EACH SIMULATION THE

LOCAL OLD AUTOMATIC AND NEW PREDICTIVE CONTROL CAPABILITIESCAPABILITIE WERE ADDED TO THE HYDRAULIC

ROUTING MODEL TO SIMULATE THE COLLECTION SYSTEM RESPONSE AND TO EVALUATE OVERFLOW EVENTS

PREVIOUSPREVIOU MODELSMODEL FOR CSO PLANNING ONLY COMPUTED FLOWRATESFLOWRATE AND WERE LIMITED IN ABILITY

TO SIMULATE BACKWATER EFFECTSEFFECT AND COMPUTE FLOW OVER WEIRS

AS NEW INFORMATION IS OBTAINED FROM CORRECTED LEVEL SENSORSSENSOR METROSMETRO MODELSMODEL WILL

CONTINUE TO BE CALIBRATED TO MATCH FIELD MEASUREMENTS

BASELINE CATAD INACCURACIESINACCURACIE

COMPUTER CODE

THE MODEL DEVELOPMENT NECESSITATED INVESTIGATION INTO THE COLLECTION SYSTEM AND THE

PREVIOUSPREVIOU CONTROL PROGRAM PART OF THE CATAD IMPROVEMENT PROJECT MONEY WAS USED TO

TRANSLATE COMPUTER CODE FROM ASSEMBLY LANGUAGE USED ON THE SIGMA COMPUTER TO

FORTRAN WHICH IS USED ON THE MICROVAX II COMPUTERSCOMPUTER AT WEST POINT THE TRANSLATION

AND TESTING OF THISTHI CODE AND THE CALIBRATION OF THE HYDRAULIC ROUTING MODEL BROUGHT TO

LIGHT SOME PROBLEMSPROBLEM WITH THE COMPUTER CODE AS IT WAS ORIGINALLY WRITTEN

SOME PIPE INFORMATION WAS FOUND TO BE ERRONEOUSERRONEOU IN THE CATAD DATABASE FLOW

CALCULATIONSCALCULATION WERE ALSO FOUND TO NEED CORRECTION THE PIPE INFORMATION HAS BEEN CORRECTED

AND SOME OF THE FLOW CALCULATIONSCALCULATION HAVE BEEN IMPROVED

LEVEL SENSORSSENSOR

CONTROL OF THE REGULATOR AND PUMPING STATIONSSTATION IS BASED ON LEVELSLEVEL OF WASTEWATER IN THE

TRUNKSTRUNK AND INTERCEPTORSINTERCEPTOR AND ON FLOW CALCULATIONSCALCULATION USING THE LEVELSLEVEL IT IS THEREFORE VERY

IMPORTANT FOR THE LEVEL SENSORSSENSOR TO BE ACCURATE IN ORDER FOR THE CONTROL OF THE SYSTEM TO BE

EFFECTIVE IT IS ALSO NECESSARY TO HAVE ACCURATE LEVEL READINGSREADING TO ACCURATELY COMPUTE

OVERFLOWSOVERFLOW FROM THE SYSTEM IMPLEMENTING THE PREDICTIVE CONTROL PROGRAM BROUGHT TO

LIGHT SOME PROBLEMSPROBLEM WITH LEVEL SENSORS

ALTHOUGH MOST OUTFALL LOCATIONSLOCATION REQUIRE STRUCTURAL IMPROVEMENTSIMPROVEMENT TO REDUCE CSOSCSO EG
STORAGE OR TREATMENT FACILITIESFACILITIE SOME REDUCTION IN CSOSCSO MAY BE ACHIEVED MERELY BY

CORRECTING LEVEL SENSORS
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ERRORSERROR IN THE LEVEL SENSOR ELEVATIONSELEVATION CAUSED SOME REGULATOR AND OUTFALL GATESGATE TO CLOSE

SOONER THAN NECESSARY AND CAUSED SOME TO CLOSE LATER THAN INTENDED THISTHI IN TURN LEAD TO

INCREASED OVERFLOWSOVERFLOW AT SOME LOCATIONSLOCATION AND REDUCED OVERFLOWSOVERFLOW AT OTHER LOCATIONS IN

ADDITION SOME OF THE OVERFLOW CALCULATIONSCALCULATION WERE IN ERROR DUE TO THE FACT THAT TRUNK LEVELSLEVEL

ANDOR TIDAL LEVELSLEVEL WERE IN ERROR THESE LEVEL SENSOR ERRORSERROR MOST LIKELY CX STED DURING THE

BASELINE PERIOD 1981 83 SINCE THEY PERTAIN TO THE ZERO ELEVATIONSELEVATION ON THE SENSOR FROM

WHICH ALL DEPTHSDEPTH ARE BASED

DURING THE SUMMER OF 1992 ALL OF THE WEST DIVISION REGULATOR AND PUMP STATION TRUNK

INTERCEPTOR AND WET WELL LEVEL SENSORSSENSOR WERE CHECKED TO DETERMINE IF THE MEASURED WATER

SURFACE ELEVATION MATCHED THE PROGRAMMABLE LOGIC CONTROLLER PLC ELEVATION AND THE

ELEVATION STORED ON THE WEST POINT COMPUTERS THIRTY EIGHT OF THE LEVEL SENSORSSENSOR WERE OFF

BY 02 FEET OR MORE SEVENTEEN OF THEM WERE MORE THAN 05 FEET IN ERROR PROJECT WAS

IMPLEMENTED TO SURVEY THE STATIONSSTATION WHERE ERRORSERROR WERE DETECTED AND CALIBRATE OR REPAIR THE

LEVEL SENSORSSENSOR MOSTLY BUBBLERS ALTHOUGH THISTHI CORRECTIVE WORK IS STILL IN PROGRESSPROGRES SIXTEEN

OF THE SENSOR ERRORSERROR WERE CORRECTED IN JANUARY OF 1993 BY ADJUSTING THE ZERO ELEVATION

ON THE METERS IT IS ASSUMED THAT THESE ZERO ELEVATIONSELEVATION WERE IN ERROR FROM THE FIRST

INSTALLATION OF THE CATAD SYSTEM

LISTING OF THE LEVEL SENSORSSENSOR THAT WERE CORRECTED IN JANUARY 1993 ARE PRESENTED IN TABLE

TABLE

LEVEL SENSOR ERRORSERROR SIMULATED IN HYDRAULIC MODEL SIMULATIONSSIMULATION

LEVEL SENSOR LOCATION ERROR DIRECTION ERROR

MAGNITUDE

FEET

8TH AVEREG TRUNK LOW 04
8TH AVE REG TIDAL HIGH 095

CHELAN AVE REG TIDAL LOW 034

MICHIGAN AVE REG INTERC LOW 069

MICHIGAN AVE REG TIDAL LOW 04

BRANDON INTERCEPTOR LOW 035

HANFORD TRUNK LOW 06

HANFORD TIDAL LOW 06

HANFORD JNTERCEPTOR HIGH 023

DEXTER AVE TRUNK HIGH 055

CONNECTICUT REG INTERC HIGH 05

UNIVERSITY REG INTERC HIGH 055

MONTLAKE REG INTERC HIGH 055

BALLARD REG TRUNK LOW 044

BALLARD REG TIDAL LOW 023

DUWAMISH P S WET WELL LOW 025

BELVOIR P S WET WELL HIGH 033

HOLLYWOOD P S WET WELL LOW 028

THESE STATIONSSTATION STILL REQUIRE VERIFICATION THE LEVELSLEVEL WERE ADJUSTED IN THE MODEL SIMULATIONS
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1 BOTH THE DIRECTION WHETHER THE ERRONEOUSERRONEOU READINGSREADING WERE LOW OR HIGH AND THE

MAGNITUDE OF THE ERROR ARE SHOWN IN THE TABLE

SEVERAL OTHER LEVEL SENSORSSENSOR ARE YET TO BE CORRECTED THE ADDITIONAL SENSORSSENSOR IN THE WEST

POINT SERVICE AREA THAT ARE KNOWN TO NEED REPAIR OR RECALIBRATION AT THISTHI TIME ARE LISTED IN

TABLE 2 THE EXACT PROBLEMSPROBLEM WITH THESE SENSORSSENSOR ARE UNKNOWN AND THEREFORE SIMULATIONSSIMULATION

COULD NOT BE RUN TO SIMULATE UNCORRECTED LEVELSLEVEL AT THESE SITES

THE UNKNOWN PROBLEMSPROBLEM WITH THESE SENSORSSENSOR MAKE IT DIFFICULT TO EXACTLY REPLICATE
OVERFLOW

EVENTSEVENT IN THE BASELINE PERIOD USING THE RAINFALLRUNOFF AND HYDRAULIC ROUTING MODELS

CONTROL ISSUESISSUE

REGULATOR STATIONSSTATION CAN BE PLACED IN LOCAL OR AUTOMATIC CONTROL REGULATOR GATE
IN LOCAL

CONTROL WILL DIRECT FLOW TO THE INTERCEPTOR AS LONG AS THE FLOW DEPTH IN THE INTERCEPTOR IS AT

OR BELOW SPECIFIED SET POINT REGULATOR GATE IN AUTOMATIC CONTROL WILL OPEN AND CLOSE

ACCORDING TO CENTRALIZED CONTROL PROGRAM WHICH ALLOCATESALLOCATE FLOW FROM EACH STATION IN

ADDITION TO THE REGULATOR STATIONSSTATION THE INTERBAY PUMP STATION COULD ALSO OPERATE
IN EITHER

MODE DURING THE BASELINE YEARSYEAR AFFECTING OVERFLOW VOLUMESVOLUME EXPERIENCED ALONG THE ELLIOTT

BAY INTERCEPTOR
AND ALONG THE NORTH INTERCEPTOR

MOST OF THE CATAD DATA TAPESTAPE FROM THE BASELINE YEARSYEAR HAVE BEEN OVERWRITTEN AND THE

DATA IS THEREFORE NO LONGER AVAILABLE THE CONTROL MODESMODE OF EACH STATION AND THE

RECORDED OVERFLOW HYDROGRAPHSHYDROGRAPH COULD NOT BE OBTAINED THESE FACTSFACT MAKE IT DIFFICULT TO

CALIBRATE THE MODELSMODEL TO EXACTLY MATCH THE OVERFLOW VOLUMESVOLUME RECORDED AT EACH OVERFLOW

SITE

EACH DESIGN STORM WAS FIRST SIMULATED WITH STATIONSSTATION IN LOCAL MODE THEN STORMSSTORM WERE

SIMULATED USING AUTOMATIC CONTROL FOR STATIONSSTATION WHICH WERE MOST COMMONLY PUT INTO

AUTOMATIC CONTROL IN THE BASELINE YEARS NONE OF THE NORTHERN SERVICE AREA STATIONSSTATION WERE

COMMONLY IN AUTOMATIC CONTROL MODE MOST OF THE STATIONSSTATION IN THE SOUTHERN SERVICE AREA

TABLE

LEVEL SENSORSSENSOR STIFI TO BE CORRECTED

CHELAN AVE REGULATOR INTERCEPTOR

DENNY WAY INTERCEPTOR

HARBOR AVE REGULATOR INTERCEPTOR

HARBOR AVE REGULATOR TIDAL

KING ST REGULATOR INTERCEPTOR

KING ST REGULATOR TIDAL

LANDER REDULATOR INTERCEPTOR

LANDER REGULATOR TRUNK

S MICHIGAN ST REGULATOR TRUNK

WMICHIGAN ST REGULATOR TRUNK

E MARGINAL PS WET WELL

INTERBAY PS WET WELL

WMARGINAL WAY PS WET WELL

MONTLAKE REGULATOR TRUNK

LAKE CITY REGULATOR TRUNK

LOGBOOM REGULATOR ALL SENSORSSENSOR

30TH AVE PUMP STATION WET WELL

WOODINVILLE PS WET WELL

11TH AVE NW LEVEL

E PINE PUMP STATION WET WELL
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WERE COMMONLY PLACED IN AUTOMATIC CONTROL THE EXCEPTIONSEXCEPTION WERE NORFOLK AND HANFORD

1

THE OVERFLOW TABLESTABLE CONTAINED IN THISTHI DOCUMENT REFLECT INTERBAY PUMP STATION IN LOCAL

CONTROL EVEN FOR THE AUTO SIMULATIONS THE SIMULATED OVERFLOWSOVERFLOW AT INTERBAY

INTERCEPTOR OVERFLOW AT DENNY WAY MATCHED MUCH CLOSER TO THE RECORDED VOLUMESVOLUME WHEN

THE STATION WAS IN LOCAL CONTROL FOR THE DESIGN STORMS THEREFORE IT WAS ASSUMED THAT THE

INTERBAY PUMP STATION WAS IN LOCAL CONTROL DURING THE DESIGN STORMS

CSO BASELINE IN 1938 PLAN

SACRO MODEL

ANNUAL OVERFLOW VOLUMESVOLUME IN THE FINAL 1988 COMBINED SEWER OVERFLOW CONTROL PLAN

WERE OBTAINED USING SACRO MODEL USED IN THE 1985 AND 1988 CSO WORK SACRO IS

SIMPLIFIED SIMULATION MODEL WHICH SIMULATESSIMULATE THE ROUTING OF FLOWSFLOW THROUGH METROSMETRO

COLLECTION AND CONVEYANCE SYSTEM USING ONLY MASSMAS BALANCE ON FLOW THE CONTINUITY

EQUATION IT USESUSE FLOWRATESFLOWRATE AS ITS ONLY MEANSMEAN OF CONTROL AND DOESDOE NOT COMPUTE WATER

SURFACE ELEVATIONSELEVATION IN PIPES SACRO COMPUTESCOMPUTE OVERFLOW VOLUMESVOLUME BY ADDING ALL INFLOWSINFLOW TO

GIVEN LOCATION REGULATOR OR PUMP STATION ETC AND SUBTRACTING THE ESTIMATED CAPACITY OF

THE PIPESPIPE OR PUMP STATION LEAVING THAT LOCATION

BECAUSE IT CANNOT EXPLICITLY ACCOUNT FOR THE DEPTH OF FLOW UPSTREAM OR DOWNSTREAM OR FOR

MOMENTUM EFFECTSEFFECT SACRO CANNOT PROVIDE HIGHLY ACCURATE OVERFLOW ESTIMATESESTIMATE BEING

HIGH OR LOW DEPENDING ON THE SITUATION AT EACH LOCATION FOR EXAMPLE SACRO PREDICTED

AN OVERFLOW AT THE DUWAMISH PUMP STATION THAT DOESDOE NOT IN FACT OCCUR THE EXPECTED

OVERFLOW AT THE DUWANUSH PUMP STATION MAY OCCUR AT UPSTREAM OR DOWNSTREAM

REGULATORSREGULATOR WHICH CAN BE CORRECTLY PREDICTED BY METROSMETRO HYDRAULIC MODEL IN ADDITION

SACRO TREATED ALL LOCATIONSLOCATION AS IF THEY WERE IN LOCAL CONTROL

ANNUALIZING FACTORSFACTOR

ANNUAL CSO VOLUMESVOLUME WERE ESTIMATED USING THE SAME ANNUALI7ING FACTORSFACTOR USED IN METROSMETRO

1988 CSO PLAN THESE ANNUALIZING FACTORSFACTOR WERE ESTIMATESESTIMATE OF THE NUMBER OF TIMESTIME PER

YEAR THAT AN OVERFLOW EVENT NEAR THE SIZE OF EACH DESIGN STORM WOULD OCCUR IN THE BASELINE

PERIOD BECAUSE STORM RAINFALL VOLUMESVOLUME AND INTENSITIESINTENSITIE DIFFERED BETWEEN THE NSA AND THE

SSA DURING THE SEVEN DESIGN STORMSSTORM THERE IS DIFFERENT SET OF ANNUALIZING FACTORSFACTOR FOR THE

NSA AND THE SSA THE ANNUALIZING FACTORSFACTOR ARE SHOWN IN TABLE 3

THE ESTIMATED OVERFLOW VOLUMESVOLUME FOR EACH DESIGN STORM ARE MULTIPLIED BY THE

CORRESPONDING ANNUALIZING FACTORSFACTOR AND ADDED TOGETHER TO ARRIVE AT AN ESTIMATE OF ANNUAL

OVERFLOW VOLUME FOR EXAMPLE THE OVERFLOW VOLUME IN THE NORTHERN SERVICE AREA

NSA IN STORM IS MULTIPLIED BY 099 AND THE OVERFLOW VOLUME IN THE SOUTHERN SERVICE

AREA SSA IN STORM IS MULTIPLIED BY 116 THE OVERFLOW VOLUMESVOLUME IN THE SEVEN DESIGN

STORMSSTORM ARE SIMILARLY MULTIPLIED BY THE CORRESPONDING ANNUALIZING FACTORS THESE FACTORED

VOLUMESVOLUME ARE SUMMED TO OBTAIN AN ANNUAL ESTIMATE OF OVERFLOW VOLUME
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TABLE

AIMUALIZING MULTIPLIERSMULTIPLIER

DESIEN STORM DATE SSA FACTOR NSA FACTOR

1483 116 099

31083 1330 016

911083 789 582

10682 833 311

102882 333 445

111782 231 196

12382 095 011

COMPUTER SIMULATIONSSIMULATION OF BASELINE 19811983 CONDITIONSCONDITION

METROSMETRO RAINFALLRUNOFF AND HYDRAULIC ROUTING COMPUTER MODELSMODEL WERE USED TO SIMULATE THE

CONDITIONSCONDITION AS THEY WERE IN THE 198 183 TIME FRAME THE INCORRECT LEVELSLEVEL THAT WERE VERIFIED

AND CHANGED ON THE REAL SYSTEM WERE USED IN THE HYDRAULIC MODEL TO SIMULATE THE

CONDITIONSCONDITION AS THEY WERE WHEN THE LEVEL SENSORSSENSOR PRODUCED ERRONEOUSERRONEOU OUTPUT THESE

SIMULATIONSSIMULATION USING INCORRECT LEVEL INFORMATION AT THE SITESSITE IN TABLE ARE HEREAFTER REFERRED

TO AS UNCORRECTED LEVEL SIMULATIONS

THE SEVEN DESIGN STORMSSTORM WERE SIMULATED AND THE RESULTSRESULT WERE COMPARED WITH THE REPORTED

OVERFLOW VOLUMES THE SIMULATION OUTPUTSOUTPUT INCLUDE BOTH THE VOLUMESVOLUME THAT OVERFLOW IN THE

SIMULATION AND THE VOLUMESVOLUME THAT THE CATAD SYSTEM WOULD HAVE COMPUTED BASED ON THE

SIMULATED TRUNK ELEVATIONS IN GENERAL THE CATADCOMPUTED OVERFLOW VOLUMESVOLUME SHOULD

MATCH FAIRLY WELL WITH THE OVERFLOW VOLUMESVOLUME COMPUTED IN THE SIMULATION WITH INCORRECT

SENSOR INFORMATION

SOME OF THE BASIN PARAMETERSPARAMETER IN METROSMETRO RAINFALLRUNOFF MODEL WERE ADJUSTED TO ACHIEVE

BETTER MATCH WITH THE REPORTED OVERFLOWSOVERFLOW IN THE SEVEN DESIGN STORMS THE COMPUTER

MODELSMODEL WERE THEN RUN AGAIN TO SIMULATE BASELINE CONDITIONS LISTING OF THE BASIN

PARAMETERSPARAMETER FOR BASELINE CONDITIONSCONDITION IS CONTAINED IN TABLE AI IN THE APPENDIX

COMPUTER SIMULATION RESULTSRESULT FOR BASELINE CONDITIONSCONDITION

THE SAME ANNUALIZING FACTORSFACTOR USED IN THE 1988 FINAL CSO PLAN WERE USED IN THISTHI ANALYSISANALYSI

TO ESTIMATE ANNUAL OVERFLOW VOLUMESVOLUME FROM THE SEVEN DESIGN STORMS THE ANNUALIZED

ESTIMATESESTIMATE OF OVERFLOW VOLUMESVOLUME FROM THE SIMULATIONSSIMULATION OF THE COLLECTION SYSTEM USING

UNCORRECTED LEVEL SENSOR INFORMATION ARE SHOWN IN TABLE FOR BASELINE CONDITIONS THE

ANNUALIZED CATADCOMPUTED DATA PRESENTED IN THE TABLE IS THE REPORTED OVERFLOW

VOLUME FROM CATAD FOR EACH DESIGN STORM ANNUALIZED BY USING THE SAME MULTIPLIERS

THE REPORTED OVERFLOWSOVERFLOW AND THE SIMULATION RESULTSRESULT FOR EACH OF THE DESIGN STORMSSTORM ARE SHOWN

IN TABLE A3 OF THE APPENDIX
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OVERFLOW VOLUMESVOLUME DIFFER ACCORDING TO WHETHER STATIONSSTATION WERE IN LOCAL OR AUTO MODE AS IS

EVIDENT IN TABLE 4 NO INFORMATION IS AVAILABLE ABOUT THE MODE IN WHICH THE STATIONSSTATION

WERE ACTUALLY OPERATING IN THE BASELINE PERIOD THISTHI EXPLAINSEXPLAIN SOME OF THE DIFFERENCESDIFFERENCE

BETWEEN MODELED RESULTSRESULT AND REPORTED OVERFLOWS THE ANNUALIZED OVERFLOW VOLUMESVOLUME FOR

THE COMMON STATIONSSTATION USING AUTO CONTROL ARE ALSO SHOWN IN TABLE 4 IN GENERAL OVERFLOW

VOLUMESVOLUME WERE HIGHER IN AUTO CONTROL MODE AT 8TH AVE CHELAN AVE HANFORD AND

KING ST REGULATORS THE DENNY WAYLAKE UNION OVERFLOW VOLUMESVOLUME WERE REDUCED

SIGNIFICANTLY WHEN THE NORMAL STATIONSSTATION WERE IN AUTO CONTROL

CATAD VS MODEL OVERFLOW VOLUMESVOLUME IN COMPUTER SIMULATIONSSIMULATION

THE COMPUTER SIMULATIONSSIMULATION PRODUCE TWO SETSSET OF OVERFLOW INFORMATION ONE SET IS THE

MODELSMODEL BEST ESTIMATE OF THE OVERFLOW VOLUMESVOLUME USING INFORMATION AT MANY LOCATIONSLOCATION IN THE

PIPES THE SECOND SET OF OVERFLOW VOLUME NUMBERSNUMBER IS WHAT THE CATAD FLOW

CALCULATIONSCALCULATION WOULD HAVE CALCULATED USING ONLY THE INFORMATION AT THE LOCATIONSLOCATION IN WHICH

THERE ARE BUBBLERSBUBBLER IN THE FIELD BECAUSE THE DEPTH OF WATER OVER AN OVERFLOW WEIR MAY BE

DIFFERENT AT THE UPSTREAM AND DOWNSTREAM ENDSEND CALCULATION USING ONLY ONE MEASUREMENT

SUCH AS CATAD DOESDOE IS NOT AS ACCURATE AS ONE USING LEVELSLEVEL AT BOTH THE UPSTREAM AND

DOWNSTREAM END OF THE WEIR THE HYDRAULIC MODEFSMODEF ESTIMATE THEREFORE FOR BASELINE

CONDITIONSCONDITION THE HYDRAULIC MODELSMODEL CALCULATION IS THE MOST ACCURATE THE CATAD
COMPUTED VALUESVALUE HOWEVER ARE COMPARED WITH THE REPORTED OVERFLOW VOLUMESVOLUME TO MATCH

THE SIMILAR OVERFLOW ESTIMATES

THE BASELINE INFORMATION IS PRESENTED ALONG WITH THE SIMULATED OVERFLOW VOLUMESVOLUME IN

TABLE 4 SIMULATION RESULTSRESULT FOR USING CORRECTED LEVELSLEVEL ARE SHOWN IN TABLE A3 IN THE

APPENDIX CORRECTED LEVEL SENSORSSENSOR RESULT IN DECREASE IN OVERFLOW VOLUMESVOLUME AT SOME

LOCATIONSLOCATION AND AN INCREASE IN OVERFLOW VOLUMESVOLUME AT OTHERS

NEW BASELINE OVERFLOW VOLUMESVOLUME

NEW SET OF BASELINE OVERFLOW VOLUMESVOLUME IS SUGGESTED IN THISTHI DOCUMENT TO GIVE AN UPDATED

ESTIMATION OF WHAT OVERFLOW VOLUMESVOLUME WERE ACTUALLY OCCURRING UNDER BASELINE CONDITIONS

THESE NEW BASELINE VOLUMESVOLUME REFLECT THE INCREASE IN KNOWLEDGE GAINED SINCE METROSMETRO 1988

CSO PLAN THE LOCATIONSLOCATION THAT WERE THOUGHT TO BE CONTROLLED TO ONE EVENT PER YEAR IN THE

88 CSO PLAN ARE INCLUDED IN THE NEW BASELINE VOLUMES THE NEW OVERFLOW VOLUME

NUMBERSNUMBER ALSO REFLECT THE INFORMATION GAINED FROM SIMULATIONSSIMULATION OF THE COLLECTION SYSTEM

USING UNCORRECTED LEVEL SENSOR DATA RECORDED DATA AS WELL AS SIMULATED DATA WERE USED TO

DERIVE THE NEW BASELINE NUMBERS

TABLE INCLUDESINCLUDE SEVERAL STATIONSSTATION WHICH WERE PREVIOUSLY THOUGHT TO BE CONTROLLED TO ONE

EVENT PER YEAR BUT FOR WHICH RECENTLY ACQUIRED INFORMATION INDICATESINDICATE OTHERWISE THESE

INCLUDE THE MARTIN LUTHER KING WAY OVERFLOW MLK WAY NEAR MLK WAY AND S
HENDERSON ST THE S HENDERSON ST PUMP STATION THE ALKI SYSTEM STATIONSSTATION THE NORTH

BEACH PUMP STATION AND THE S MAGNOLIA OVERFLOW
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TABLE

198183 ANNUALIZED OVERFLOW VOLUMESVOLUME

ANNUALIZED SIMULATION RESULTSRESULT

VOLUME LOCAL CTRL LOCAL CTRL AUTO CLII AUTO CI
88 CSO COMPUTED UNCORRECTED UNCORRECTED UNCORRECTED UNCORRECTED

PLAN BY LCVELSLCVEL LEVCLSLEVCL LEVELSLEVEL LEVELSLEVEL NEW

BASELINE CATAD HYD MODEL CATAD HYD MODEL CATAD BASELINE

STATION MG MG MG MG MG MG MG
SSA

8TH AVE 15 102 115 100 264 221 15

WMICHIGAN 23 00 00 00 00

HARBOR 55 481 579 00 579 00 55

CHELAN 25 370 1072 959 1615 1514 110

NORFOLK 05 594 56A 595 568 60

MICHIGAN 250 2531 1856 1674 1859 1644 190

BRANDON 35 301 604 553 639 577 60

HANFORD 3309 00 00 00 00

HANFORD 2710 4531 4240 5251 4893

TOTAL HANFORD 680 6019 4531 4240 5251 4893 605

LANDER 215 1874 1309 2208 1267 2124 190

CONNECTICUT 90 791 1121 974 1128 989 90

KING 70 527 208 266 605 759 55

DENNYLOCAL 640 927 867 825 833

DENNYLKU 3323 3900 3694 2691 2626

INTERBAY 55 47 148 45 151

TOTAL DENNY 370 4018 4874 4709 3561 3610 405

DUWANUSH PS 130 00 03 00 03 00

MLK WAY 881 881 89

HENDERSON ST PS 257 257 26

MLKIHEND TOTAL 1138 1138 115

SO MAGNOLIA 54 54

NSA
DEXTER 12 151 30 95 30 96 15

CANAL ST 10 00 06 07 06 17

UNIVERSITY 211 986 1040 934 966 1006 110

MONTLAKE 40 69 73 74 73 74 10

BALLARD REG 81 852 894 852 975

11TH AVE NW 00 36 00 35 00

TOTAL BALLARD 90 81 888 894 887 975 90

3RD AVEW 105 00 1248 00 1187 00 125

N BEACH PS 19 19

AIID

MURRAY PS 51 51

BARTON PS 67 67

BEACH DR 117 117 12

63RD AVE PS 936 936 95

TOTALALKI 1171 1171 117

TOTAL 2409 18331 22570 18250 22933 19067 2430

TOTALCATAD 2117 17827 18286 18250 18711 19067

STATIONSSTATION ONLY

STATIONSSTATION NOT CONNECTED TO CATAD AND NOT EXAMINED IN THE 1988 CSO PLAN

AVERAGE OF 19901993 RECORDED OVERFLOW VOLUMES

AVERAGE OF 1989 1993 RECORDED OVERFLOW VOLUMES
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THE NEW BASELINE ANNUAL VOLUMESVOLUME ARE SHOWN IN THE LAST COLUMN IN TABLE 4 THE NEW

VOLUMESVOLUME ARE NOTABLY REDUCED FOR UNIVERSITY AND MONTLAKE REGULATORSREGULATOR AND THE DUWAMISH

PUMP STATION THE NET RESULT OF THESE REDUCTIONSREDUCTION AND THE INCREASESINCREASE FROM THE NEW

LOCATIONSLOCATION EXAMINED RECENTLY IS THAT THE NEW BASELINE OVERFLOW VOLUME IS 2430 MILLION

GALLONSGALLON COMPARED TO THE PREVIOUSPREVIOU BASELINE VOLUME OF 2409 MILLION GALLONS

SITESPECIFIC CONSIDERATIONSCONSIDERATION

BALLARD REGULATOR

THE BALLARD REGULATOR OVERFLOW VOLUMESVOLUME RECORDED ON THE CATAD SYSTEM ARE IN ERROR FOR

TWO REASONS FIRST THE TRUNK BUBBLER WAS READING 044 FEET TOO LOW OVERFLOWSOVERFLOW WOULD

HAVE BEEN OCCURRING OVER THE WEIR WITHOUT ANY OVERFLOW VOLUME BEING REPORTED

SECONDLY THE BUBBLER IS LOCATED AT THE DOWNSTREAM END OF THE OVERFLOW WEIR WHEN THE

WEIR WAS OVERFLOWING THE LEVEL AT THE DOWNSTREAM END WOULD BE SIGNIFICANTLY LOWER THAN

THE LEVEL AT THE UPSTREAM END SO EVEN IF THE SENSOR WAS CORRECT THE OVERFLOWSOVERFLOW WOULD BE

UNDERESTIMATED IN THE BASELINE PERIOD SIGNIFICANT AMOUNT OF FLOW WOULD HAVE BEEN

GOING OVER THE WEIR BEFORE AN OVERFLOW WAS RECORDED

THISTHI SCENARIO IS ILLUSTRATED BY THE GRAPH IN FIGURE THAT SHOWSSHOW FLOW THROUGH THE REGULATOR

AND OVERFLOW DURING THE COMPUTER SIMULATION OF DESIGN STORM 6 CATAD DATA INDICATESINDICATE

THAT THE REGULATOR GATE WAS ACTUALLY CLOSED FOR HOURSHOUR 50 MINUTES THE REGULATOR FLOW

BALLARD REGULATOR FLOW AND OVERFLOW

SIMULATED DESIGN STORM

REPORTED OVERFLOW VO1UN 061 MG
SINIILATCD OVERFLOW VOLUN 101 MG

5O
E40

3O

111582 111682 111682 111782 111782 111882 111882

1200 000 1200 0J0 1200 OQO 1200

1ME

REGULATOR FLOW MGD OVERTLOW RATE MGD

FIGURE
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WAS 38 MGD JUST BEFORE THE REGULATOR GATE CLOSED ONLY 061 MILLION GALLONSGALLON WAS RECORDED

AS OVERFLOW BY CATAD THE HYDRAULIC MODEL SIMULATED THE GATE CLOSED HOURSHOUR 20

MINUTESMINUTE WITH REGULATOR FLOW OF 30 MGD JUST BEFORE IT CLOSED ABOUT 10 MILLION GALLONSGALLON

OF OVERFLOW WAS INDICATED BY THE MODEL IT IS QUITE APPARENT THAT THE 061 MILLION GALLONSGALLON

RECORDED OVERFLOW IS GROSSLY UNDERESTIMATED THE CATAD OVERFLOW COMPUTED BY THE

HYDRAULIC MODEL USED THE ELEVATION UPSTREAM OF THE OVERFLOW WEIR WHICH IS WHY THE

CATAD OVERFLOW VALUE IN TABLE A3 IS NOT MUCH LOWER

THE INVERT ELEVATION AT THE BALLARD INTERCEPTOR
BUBBLER WAS INCORRECT IN THE CATAD

CALCULATION SOFTWARE IT WAS ABOUT FEET HIGHER THAN IN REALITY IT IS UNKNOWN WHETHER THE

BUBBLER READING WAS OFF BY THE EXACT SAME AMOUNT AS THE INVERT ELEVATION BUT FLOW TEST

DURING WEST POINT CONSTRUCTION REVEALED THAT THE BUBBLER READING AT LEAST 15 FEET TOO HIGH

IN JULY OF 1990 THE RESULTING FLOW CALCULATION FOR THE BALLARD INTERCEPTOR MAY HAVE BEEN

UNDERESTIMATED AS IF THE WATER LEVEL WAS ONEHALF FOOT LOWER THAN IT ACTUALLY WAS

INTERBAY FLOWSFLOW WOULD NOT HAVE BEEN REDUCED AS MUCH AS WOULD HAVE OCCURRED IF THE INVERT

AND BUBBLER ELEVATIONSELEVATION HAD BEEN CORRECT

CHELAN AVE REGULATOR

SINCE THE 1988 CSO PLAN IT WAS DISCOVERED THAT CITY OF SEATTLE OVERFLOW WEIR UPSTREAM

OF THE CHELAN AVE REGULATOR WAS BELOW THE TRUNK SET POINT AT THE REGULATOR THE RESULT

WAS THAT SIGNIFICANT AMOUNT OF FLOW WAS GOING OVER THE CITYSCITY WEIR THAT WAS NOT

RECORDED THE CITY ELIMINATED THE OVERFLOW WEIR AT THAT LOCATION IN THE EARLY 1990S THE

SIMULATED RESULTSRESULT REFLECT THE CASE WHERE THERE IS NO CITY WEIR AND ALL OVERFLOW IS CREDITED TO

CHELAN AVE REGULATOR THISTHI EXPLAINSEXPLAIN WHY THE NEW BASELINE OVERFLOW VOLUME IS MUCH

HIGHER THAN THE RECORDED VOLUME AND THE 88 PLAN BASELINE VOLUME AT CHELAN AVE

REGULATOR

NORFOLK REGULATOR

THE MILLION GALLONSGALLON OF OVERFLOW AT NORFOLK REGULATOR IN THE 1988 CSO PLAN BASELINE IS

INEXPLICABLY LOW OVERFLOW VOLUMESVOLUME IN THE LAST FOUR WET SEASONSSEASON HAVE AVERAGED 672

MILLION GALLONSGALLON PER YEAR THE NEW BASELINE OF 60 MILLION GALLONSYEAR SEEMSSEEM TO BE IN LINE

WITH BOTH MODEL RESULTSRESULT AND RECENT DATA

HANFORD REGULATOR

THE HANFORD REGULATOR WAS IN OPERATION UNTIL THE HANFORDLANDER PROJECT WAS

CONSTRUCTED IN THE LATE 1980S IT CONSISTED OF AN OUTFALL
GATE ALONG THE HANFORD TRUNK

ABOUT 5000 FEET UPSTREAM OF THE HANFORD REGULATOR STATION NORMAL OPERATION OF

HANFORD AND WOULD RESULT IN OVERFLOWSOVERFLOW PRIMARILY OCCURRING AT THE HANFORD

REGULATOR HANFORD WAS MAINLY SAFETY VALVE TO DISCHARGE FLOW IF WARRANTED

EXCEPTIONALLY HIGH TIDESTIDE ARE ONE REASON THAT OVERFLOWSOVERFLOW MIGHT HAVE OCCURRED AT HANFORD

INSTEAD OF BUT HIGH TIDE COULD NOT HAVE REMAINED HIGH ENOUGH TO KEEP HANFORD

CLOSED FOR LONG STORM EVENTSEVENT WHILE CSOSCSO WERE OCCURRING AT HANFORD 1

DURING SEVERAL DESIGN STORMSSTORM SIGNIFICANT VOLUMESVOLUME OF OVERFLOW WERE RECORDED AT THE

HANFORD REGULATOR DESIGN STORMSSTORM AND RECORDED OVERFLOW AT HANFORD AND

10
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NOT AT HANFORD 2 STORM RECORDED MORE OVERFLOW AT HANFORD THAN AT HANFORD 2
INCORRECT LEVEL SENSOR INFORMATION OR MALFUNCTIONING OF THE HANFORD OR OUTFALL GATESGATE

COULD HAVE CAUSED THE UNUSUAL BEHAVIOR BECAUSE THESE OCCURRENCESOCCURRENCE CAN NOT BE EXPLAINED

BASELINE CONDITIONSCONDITION ARE DIFFICULT TO RECONSTRUCT IN SIMULATIONSSIMULATION AND THEREFORE THE

ANNUALIZED RECORDED VOLUME WAS USED AS THE NEW BASELINE NUMBER THESE SAME

DIFFICULTIESDIFFICULTIE WERE NOTED IN THE 1988 CSO PLAN DOCUMENTATION

DENNY WAY REGULATORSREGULATOR

SEPARATE TECHNICAL MEMORANDUM HAS BEEN WRITTEN DOCUMENTING THE OVERFLOW VOLUMESVOLUME

FROM THE DENNY REGULATOR DURING THE BASELINE PERIOD RECENT OVERFLOW VOLUME

INFORMATION AND COMPARISONSCOMPARISON TO RECORDED OVERFLOW VOLUMESVOLUME ARE PRESENTED IN THE

MEMORANDUM THE NEW BASELINE VOLUME OF 405 MILLION GALLONSGALLON REFLECTSREFLECT THE ANNUALIZED

OVERFLOW VOLUME FROM THE CATADREPORTED DATA

DUWAMISH PUMP STATION

THE OVERFLOW INTO THE DUWAMISH RIVER AT THE INVERTED SIPHON IS AN UNMEASURED OVERFLOW

LOCATION THE SACRO MODEL PROJECTED AN ANNUAL OVERFLOW VOLUME OF 130 MILLION

GALLONSGALLON PER YEAR AT THAT LOCATION FOR THE 88 CSO PLAN CURRENT MODELING EFFORTSEFFORT INDICATE

THAT OVERFLOWSOVERFLOW OCCUR THERE ONLY IN VERY LARGE STORMSSTORM MUCH GREATER THAN ONEYEAR STORM

AND THAT THE AVERAGE ANNUAL VOLUME IS LESSLES THAN MILLION GALLONS

UNIVERSITY REGULATOR

OVERFLOWSOVERFLOW AT THE UNIVERSITY REGULATOR WERE INCREASED ABOVE THE CALCULATED OVERFLOW

VOLUMESVOLUME IN THE 88 CSO PLAN BECAUSE IT WAS THOUGHT THAT THE REGULATOR
FLOW WAS BEING

OVERESTIMATED ACTUALLY THE CALCULATED REGULATOR FLOW DOESDOE NOT AFFECT THE OVERFLOW

CALCULATION AND THE REPORTED OVERFLOW VOLUMESVOLUME HAVE BEEN MATCHED BY THE CURRENT

MODELING EFFORTS THE NEW BASELINE ESTIMATE OF 110 MILLION GALLONSYEAR FOR OVERFLOWSOVERFLOW IS

BASED ON THE ANNUALIZED VOLUME DERIVED FROM THE SEVEN DESIGN STORMS IT IS SIGNIFICANTLY

BELOW THE 88 CSO PLAN BASELINE OF 211 MILLION GALLONSYEAR

MONTLAKE REGULATOR

THE MONTLAKE REGULATOR OVERFLOWSOVERFLOW ALSO WERE INCREASED ABOVE THE ANNUALIZED OVERFLOW

VOLUMESVOLUME DERIVED FROM THE SEVEN DESIGN STORMSSTORM IN THE 88 CSO PLAN THE CURRENT

MODELING EFFORTSEFFORT RESULT IN AN ANNUAL VOLUME OF 73 MILLION GALLONSGALLON PER YEAR COMPARED TO

AN ANNUALIZED VALUE OF 67 MILLION GALLONSGALLON FOR THE CATADREPORTED DATA TOGETHER THE

NEW ESTIMATESESTIMATE FOR UNIVERSITY AND MONTLAKE REGULATORSREGULATOR ARE ABOUT ONEHALF OF THE 1988

CSO PLAN ESTIMATE

ALKI SYSTEM

OVERFLOWSOVERFLOW IN THE ALKI SYSTEM WERE THOUGHT TO BE CONTROLLED TO THE ONE EVENT PER YEAR LEVEL

DURING THE 8588 PLANNING PROCESS SINCE THEN IT HAS BEEN DISCOVERED THAT THERE ARE

SEVERAL OCCURRENCESOCCURRENCE OF OVERFLOW EVENTSEVENT EACH YEAR IN THE ALKI BASIN THE ALKI BASIN HAS

BEEN MODELED IN THISTHI CURRENT CSO PLAN UPDATE BUT THERE IS LITTLE DATA AVAILABLE IN THE

BASIN FOR CALIBRATION THEREFORE THE ANNUAL AND ONEYEAR VOLUME ESTIMATESESTIMATE CONTAINED IN

11
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THISTHI MEMORANDUM ARE HIGHLY UNCERTAIN CALIBRATION WORK WILL PROCEED WHEN GOOD DATA IS

COLLECTED

NORTH BEACH PUMPSTATION

THE NORTH BEACH PUMP STATION WAS ALSO THOUGHT TO HAVE BEEN CONTROLLED TO ONE EVENT

PER YEAR LEVEL DURING THE 8588 PLANNING PROCESS THE BASIN FLOWSFLOW WERE INVESTIGATED

DURING THE CARKEEK FACILITIESFACILITIE PLAN AND DURING THE NORTH BEACH PUMP STATION UPGRADE

PREDESIGN STUDY CALIBRATED MODEL WAS DEVELOPED AND SEVERAL YEARSYEAR OF RAINFALL WAS

SIMULATED THERE IS HIGH CONFIDENCE IN THE ANNUAL OVERFLOW VOLUME ESTIMATE OF 19

MILLION GALLONSGALLON AND THE OVERFLOW FREQUENCY OF 18 EVENTSEVENT PER YEAR

SO MAGNOLIA

MEASURED OVERFLOWSOVERFLOW BETWEEN 1984 AND 1988 WERE LESSLES THAN 01 MILLION GALLONSGALLON PER YEAR

THE AVERAGE ANNUAL VOLUME OF OVERFLOW FROM 1989 THROUGH 1993 HAS BEEN 52 MILLION

GALLONS THE LEVEL SENSOR WAS REPLACED IN 1988 WITH BETTER METER IT IS UNCLEAR IF THE

HIGHER OVERFLOW VOLUMESVOLUME BEING REPORTED RECENTLY ARE MERELY THE RESULT OF BETTER

INFORMATION OR WHETHER SOMETHING ELSE HAS CHANGED THERE MAY BE RESTRICTION IN THE

LINE THERE SINCE THE MODELING EFFORT INDICATESINDICATE THAT NO OVERFLOWSOVERFLOW SHOULD BE OCCURRING THISTHI

SITE WILL BE INVESTIGATED FURTHER IN THE CSO PLAN UPDATE FOR THE SUGGESTED NEW BASELINE

THE RECENT INFORMATION OF MILLION GALLONSYEAR IS USED

MARTIN LUTHER KING WAY
SEVERAL LARGE OVERFLOW EVENTSEVENT HAVE OCCURRED AT THE MLK WAY OVERFLOW STRUCTURE IN

RECENT YEARS IN OCTOBER 1991 IT WAS DISCOVERED THAT THERE WAS PARTIAL BLOCKAGE IN THE

18 LINE CONNECTING IT TO THE HENDERSON ST TRUNK THE BLOCKAGE WAS REMOVED ON OCT

11 1991 AND SUBSEQUENT OVERFLOW VOLUMESVOLUME HAVE BEEN REDUCED BUT ARE STILL SIGNIFICANT

THE NEW BASELINE NUMBER OF 90 MILLION GALLONSGALLON REFLECTSREFLECT THE ANNUALIZED OVERFLOW VOLUME

FROM SIMULATING THE SEVEN DESIGN STORMS

HENDERSON ST PUMP STATION

THE AVERAGE OVERFLOW VOLUME RECORDED DURING THE YEARSYEAR 1990 1993 WAS 257 MILLION

GALLONS THISTHI DID NOT INCLUDE THE LARGE STORM IN JANUARY 1990 THISTHI OVERFLOW WAS ALSO

THOUGHT TO HAVE BEEN CONTROLLED TO ONE EVENT PER YEAR LEVEL IN THE 88 CSO PLAN SOME

INVESTIGATION HAS BEEN DONE PERTAINING TO THE OPERATION OF THE PUMP STATION THE LINE

BETWEEN THE OVERFLOW WEIR AND THE PUMP STATION WAS ALSO CLEANED OVERFLOWSOVERFLOW CONTINUE

AND APPEAR TO BE DUE TO EXCESSIVE INFILTRATIONINFLOW IN THE PARTIALLY SEPARATED TRIBUTARY

AREA FOR THE PURPOSESPURPOSE OF BASELINE OVERFLOW VOLUME 26 MILLION GALLONSGALLON PER YEAR IS USED

TO REFLECT RECENT OVERFLOW DATA THE ONE YEAR VOLUME OF 137 MILLION GALLONSGALLON IS THE FOURTH

LARGEST OVERFLOW VOLUME DURING THE FOUR YEARSYEAR OF RECORD 19901993

12
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MODELING OF 1996 CONDITIONSCONDITION

METRO CSO CONTROL PROJECT STATUSSTATU

SINCE THE BASELINE YEARSYEAR SEVERAL PROJECTSPROJECT HAVE BEEN COMPLETED BY METRO TO REDUCE CSOS
SEVERAL MORE PROJECTSPROJECT ARE BEING CONSTRUCTED AND ARE SCHEDULED TO BE ONLINE BY THE YEAR

1996 THE PROJECTSPROJECT WHICH HAVE BEEN COMPLETED ARE

HANFORDLANDER PROJECT JOINT EFFORT BETWEEN METRO AND THE CITY OF SEATTLE

UNIVERSITY REGULATOR PROJECT INCLUDING REMOVAL OF DENSMORE DRAIN AND GREEN

LAKE FLOWSFLOW

CARKEEK TRANSFER

RICHMOND BEACH FLOW TRANSFER

PARALLEL FORT LAWTON TUNNEL

CATAD MODIFICATIONSMODIFICATION

PREDICTIVE CONTROL COMPUTER PROGRAM

CSO MODE AT INTERBAY PUMP STATION

SOME BUBBLER CORRECTIONSCORRECTION

FLOW CALCULATION CORRECTIONS

THE FOLLOWING PROJECTSPROJECT ARE SCHEDULED TO BE COMPLETED BY THE YEAR 1996

COMPLETION OF BUBBLER REPAIR

RAVENNA CREEK DIVERSION TO STORM DRAIN

ALKI TRANSFER

SOUTHERN TRANSFER OF ALKI EQUIVALENT FLOWSFLOW FROM THE NORFOLK REGULATOR TO

RENTON

WEST POINT UPGRADE TO SECONDARY TREATMENT AND 440 MGD CAPACITY

INTERBAY PUMP STATION UPGRADE TO 133 MGD
96 TRUNK LINE IN ROYAL BROUGHAM WAY

ALL OF THESE PROJECTSPROJECT ARE INCLUDED IN THE COMPUTER SIMULATIONSSIMULATION OF 1996 CONDITIONS

LISTING OF THE BASIN PARAMETERSPARAMETER FOR 1996 CONDITIONSCONDITION IS CONTAINED IN TABLE A2 IN THE

APPENDIX

CITY OF SEATTLE CSO CONTROL PROGRAM

BETWEEN 1981 AND THE END OF 1993 THE CITY OF SEATTLE CONSTRUCTED 29 STORAGE PROJECTSPROJECT

STORAGE AND SEPARATION PROJECTSPROJECT AND STORMWATER SEPARATION PROJECTS ALL BUT ONE OF 29

STORAGE PROJECTSPROJECT ARE IN BASINSBASIN THAT HAD STORMWATER SEPARATION DONE IN THE 1960S1960 AND THE

1970S LISTING OF THESE PROJECTSPROJECT WHICH WERE INCLUDED IN THE MODEL SIMULATIONSSIMULATION FOR 1996

CONDITIONSCONDITION ARE CONTAINED IN TABLESTABLE A4 AND A5 IN THE APPENDIX

MODELING ASSUMPTIONSASSUMPTION FOR 1996 CONDITIONSCONDITION

THE SEVEN DESIGN STORMSSTORM WERE SIMULATED TO ESTIMATE THE ANNUAL OVERFLOW VOLUMESVOLUME

REMAINING IN THE YEAR 1996 AND TO ESTIMATE THE VOLUME ASSOCIATED WITH DESIGN STORM

REPRESENTING THE ONEYEAR CSO EVENT TWO DIFFERENT CONTROL ASSUMPTIONSASSUMPTION WERE REQUIRED

FOR THESE SIMULATIONSSIMULATION AND ARE AS FOLLOWSFOLLOW
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CASE INTERBAY WOULD BE ALLOWED TO PUMP UP TO 133 MGD WITHOUT BEING

RESTRICTED AND THE WEST DIVISION TREATMENT FACILITY AT WEST POINT WOULD

OPERATE AT 440 MGD AS MUCH AS POSSIBLE TO MINIMIZE CSOSCSO OVERALL

CASE INTERBAY WOULD BE RESTRICTED SUCH THAT FLOW TO THE WEST DIVISION PLANT

WOULD SELDOM EXCEED 400 MGD THE INTERBAY PUMP STATION FLOW BEGINSBEGIN TO BE

RESTRICTED WHEN THE WEST POINT FLOW IS ABOUT 350 MGD WEST POINT STORM FLOWSFLOW

WOULD GENERALLY PEAK ABOUT 400 MGD THE SIMULATED PEAK FLOW AT WEST POINT IS

429 MGD DURING THE ONEYEAR STORM UNDER THISTHI CONTROL OPTION AND UP TO 440 MGD
IN THE LARGEST STORM THISTHI ASSUMPTION REFLECTSREFLECT THE CONCERN OF SOME METRO STAFF

THAT ALLOWING 440 MGD TO FLOW TO THE PLANT MIGHT RESULT IN SAFETY PROBLEMSPROBLEM
ANDLOR BYPASSBYPAS OCCURRENCESOCCURRENCE AT THE PLANT

BOTH OF THESE CASESCASE ASSUME THE BALLARD REGULATOR GATE WILL REMAIN OPEN DURING EVEN THE

LARGEST DESIGN STORM OVERFLOWSOVERFLOW WILL STILL OCCUR THERE DUE TO CAPACITY RESTRICTIONSRESTRICTION IN THE

BALLARD SIPHON

THE ANNUAL OVERFLOW VOLUMESVOLUME EXPECTED IN 1996 RESULTING FROM EACH SCENARIO ARE

PRESENTED IN TABLE 5 THE RESULTING ANNUAL OVERFLOW VOLUME REPRESENTSREPRESENT REDUCTION OF

BETWEEN 34 AND 37 FROM THE 198183 BASELINE CONDITIONSCONDITION DEPENDING ON WHICH

ASSUMPTIONSASSUMPTION ONE MAKESMAKE ABOUT THE OPERATION OF
INTERBAY PUMP STATION

IT IS TO BE NOTED THAT LIMITING INTERBAY PUMP STATION FLOW WHEN FLOWSFLOW ARE HIGH IN THE

NORTH
INTERCEPTOR WILL DECREASE ANNUAL OVERFLOWSOVERFLOW INTO THE SHIP CANAL WHILE INCREASING

ANNUAL OVERFLOW VOLUMESVOLUME INTO ELLIOTT BAY WITH MOST OF THE INCREASE OCCURRING AT DENNY

WAY THE SIMULATION OF RESTRICTED INTERBAY PUMP STATION FLOW IN THISTHI REPORT IS ONLY ONE

OPTION FOR CONTROL WHICH MAY BE AVAILABLE TO WEST POINT OPERATIONSOPERATION PERSONNEL FURTHER

RESTRICTION OF INTERBAY PUMP STATION FLOWSFLOW TO KEEP WEST POINT FLOWSFLOW ALWAYSALWAY AT OR BELOW

400 MGD WOULD RESULT IN GREATER DIFFERENCESDIFFERENCE IN CSO VOLUMESVOLUME THAN PRESENTED IN TABLE 5

THE OVERFLOW VOLUMESVOLUME AT EACH REGULATOR STATION ASSOCIATED WITH DESIGN STORM THE ONE

YEAR CSO EVENT ARE PRESENTED IN TABLE 6 AGAIN AT SOME STATIONSSTATION THE OVERFLOW VOLUME

TO BE CONTROLLED TO THE ONE PER YEAR LEVEL SOMEWHAT DEPENDSDEPEND ON THE CONTROL ASSUMPTIONSASSUMPTION
FOR

INTERBAY PUMP STATION AND THE WEST POINT PLANT THE OVERFLOW VOLUMESVOLUME ASSOCIATED

WITH THE TWO CASESCASE DESCRIBED ABOVE ARE GIVEN IN TABLE FOR REFERENCE

SUMMARY

THE WEST POINT COLLECTION SYSTEM HAS BEEN CAREFULLY MODELED USING METROSMETRO
RAINFALLRUNOFF AND HYDRAULIC ROUTING COMPUTER MODELS SIMULATIONSSIMULATION WERE RUN FOR SEVEN

HISTORICAL DESIGN STORM EVENTSEVENT FROM THE BASELINE 19811983 PERIOD AND COMPARED WITH

THE REPORTED OVERFLOW VOLUMESVOLUME ON THE CATAD SYSTEM LEVEL SENSORSSENSOR THAT HAVE BEEN

FOUND TO BE IN ERROR WERE SIMULATED IN THEIR UNCORRECTED CONDITION TO MATCH AS CLOSELY AS

POSSIBLE TO THE
REPORTED DATA INFORMATION ON WHAT STATIONSSTATION WERE IN AUTO OR LOCAL CONTROL

DURING THE DESIGN STORMSSTORM IS NO LONGER AVAILABLE WHICH COMPLICATESCOMPLICATE THE CALIBRATION PROCESSPROCES
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TABLE

1996 ANNUALIZED OVERFLOW VOLUMESVOLUME

INTERBAV PUMU STATION

UNRESTRICTED RESTRICTED

OVERFLOW WP 440 WP 400 DIFFERENCE

LOCATION MG MG MG
SSA

8THAVE 12 12

WMICHIGAN ST

HARBOR AVE 58 58

CHELAN AVE 93 93

NORFOLK ST

MICHIGAN ST 173 173

BRANDON ST 57 57

HANFORD 202 207

LANDER 161 164

CONNECTICUT ST 91 93

KING ST 23 33 10

DENNY LOCAL 79 82

DENNY LAKE UNION 265 270

INTERBAY DENNY 103 94

TOTAL DENNY 352 455

MLKWAY 88 88

HENDERSON ST PS 26 26

TOTALMLKIHEND 114 114

DUWAMISH PS
S MAGNOLIA3

NSA

DEXTER AVE 15 15

CANAL STREET

UNIVERSITY 58 48 10

MONTLAKE

BALLARD REG 2
LLTHAVENW 18 16 2
TOTAL BALLARD

3RDAVEW 51 33 18
NORTH BEACH PS
ALKI

MURRAY PS2

BARTON PS2

ALKIBEACH DR2 12 12

TOTALALKI 24 24

NSA TOTAL 151 118 33

SSA TOTAL MCI ALKI 1373 1496 124

TOTAL MG 1524 1615 91

AVERAGE MEASURED ANNUAL OVERFLOW 19901993

ALKI BASIN FLOWSFLOW HAVE NOT BEEN MONITORED SO CALIBRATION HAS NOT

BEEN COMPLETED FOR THESE OVERFLOW LOCATIONS

AVERAGE MEASURED ANNUAL OVERFLOW 19891993
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STATION

SSA

8TH AVE

WMICHIGAN ST

HARBOR AVE

CHELAN AVE

NORFOLK ST

MICHIGAN ST

BRANDON ST

HANFORD

LANDER

CONNECTICUT ST

KING ST

DENNY LOCAL

DENNY LAKE UNION

INTERBAY DENNY

TOTAL DENNY

MLK WAY
HENDERSON ST PS
TOTAL MLKFHEND
DUWAMISH PS
S MAGNOLIA

NSA

DEXTER AVE

CANAL STREET

UNIVERSITY

MONTLAKE

BALLARD REG
11TH AVE NW
TOTAL BALLARD

3RD AVE

NORTH BEACH PS
AIKI

MURRAY PS
BARTON PS
ALKIBEACH DR

63RD AVE PS
TOTAL ALKI

05 05

00 00
66 57
08 08
04 01

17 15

21 16

55 37

05 05

TABLE

OVERFLOW VOLUME REMAINING IN THE

ONEYEAR STORM IN 1996

MG
WP440 WP400

09

01

34

62

04

131

45

185

150

91

16

57

227

01

285

62

137

199

00

13

09

01

34

60

04

131

45

188

152

92

22

66

230

55

351

62

137

199

00

13

06

06

07

19

06

06

07

19

TOTAL MG 1447 1493
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OF THE BASELINE PERIOD SIMULATIONSSIMULATION WERE MADE WITH STATIONSSTATION IN BOTH LOCAL CONTROL AND

AUTO CONTROL TO BRACKET THE ESTIMATED OVERFLOW VOLUMESVOLUME THAT WOULD HAVE BEEN EXPECTED

THERE IS GENERALLY GOOD MATCH BETWEEN THE REPORTED OVERFLOW VOLUMESVOLUME AND THE

SIMULATED OVERFLOW VOLUMES THE EXCEPTIONSEXCEPTION HAVE BEEN DETAILED IN THISTHI REPORT

THE COMPUTER MODELSMODEL WERE ALSO RUN TO SIMULATE CONDITIONSCONDITION AS THEY ARE EXPECTED TO BE IN

1996 WHEN THE WEST POINT UPGRADE AND THE ALKI AND SOUTHERN TRANSFERSTRANSFER ARE EXPECTED TO

BE COMPLETE CITY OF SEATTLE CSO PROJECTSPROJECT AS WELL AS METRO PROJECTSPROJECT CONSTRUCTED SINCE THE

BASELINE PERIOD WERE INCORPORATED INTO THE COMPUTER MODELS

IT IS EXPECTED THAT THE METRO CSO VOLUMESVOLUME WILL HAVE BEEN REDUCED BY BETWEEN 34 AND

37 FROM THE BASELINE ANNUAL VOLUMESVOLUME BY THE YEAR 1996 DEPENDING ON WHETHER THE

INTERBAY PUMP STATION RESTRICTSRESTRICT FLOW TO THE TREATMENT FACILITY AT WEST POINT TO ABOUT 400

MGD INCLUDED IN THESE ANNUAL ESTIMATESESTIMATE ARE THE OVERFLOWSOVERFLOW WHICH WERE THOUGHT TO HAVE

BEEN BE CONTROLLED TO THE ONE EVENT PER YEAR LEVEL IN THE 1988 CSO CONTROL PLAN BUT HAVE

BEEN SHOWN BY FLOW MONITORSMONITOR TO OCCUR MORE FREQUENTLY
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UNIV RSUNN RS

UNIV RB

UNIV
UNIV RB

UNIV UTWIUNIV RBUNIV RS

UNIV S

UNIV RS

I

15

UNIV RBUNIV RBUNIV RBUNIV RSUNIV
UNIV S

UNIV RSSUBTOTAL
30TH AVE PS

30TH AVE PSFLHAVE PS

30TH AVE PS

30TH AVE PS3TXHAVE PSSUBTOTAL

362
68

2537 148
615 II

10
4

1861

31
7G

44
27846 490211442

138
25

1014 610 26 26

708 8481 11 12

446254
63

32
3

27
15

58
25

1
5

9Z
36

109518575815415639Z155256663 3651902811575 4162
58

I

6060

0

54650
31100

0
0

0

11200

0

0L
0

0

IP800 0315

20560
11200 A

0
0

0
0061

025 0

02
00

034
03

41
0

088
07

TABLE AIBASELINE RUNOLT BASIN PARAMETERSPARAMETERSTATIONSSTATION
END TRUNKSTRUNK

BASIN
ID

SIZEACRESJ

ACWF GPAD

JPACRESACRE
CONN CONN CONN PEW

CONNPEIVAC

LEAKAGE GPAD

BASIN
WIDTH FT

MANNINGSMANNING PEW IN

UNIV 16 243 600 20 486 243 400
400

400
401

35650 03523950 03312100 0312350 0345

LJNIVRSLJNIVR 17 2011 600 33 66363 33182

UNIV RB 18 1104 600 29 32016 16008

UNIV 19 911 500 11 05044

UNIV RS 20 2342 500 28 65576 32168 400 27250 032

UNIV RS 23 1708

01

UNIV RBUNIV RS

25 2575 680 23

26 1662 880 26

5922546932

15
100

SOIL PERM SUCTIONLNIHR ILEAD IN

RAIN QAU

RGI RG2 RG3 THEIST RHEIS2

0

24

298 400 23550 0345 0

101

68
59

481
106

11

196
L39

253

025 002 20

025 006 19

2031

21

UNIV RB 33

2694 780 20 5388

UNIV RS 34 1097 740 21

44

94

28

10

11

21

034

025 006 094

025 002 20 04

TE
0C

85 1426 520 15

2139 65

153

46

611 II

52

35 24089 400 47780 0337 0067 025 07 12

1551 810 26 40326 35 14114 400 26320

BEIVOIR PS

BEILRPSBEILRP 83 2234 650BELVOIR PS II0 700

001 025 002 20 03 07

83BELVOIR PSBETVOLR PSBELVOIR

05

111

01

81

CN
C

CDCN

SUBTOTA

21700 032 0067 025 002 20 006 06

14 13
23

27

13000 034 0067

20 II

40
70

14

21

0 002

02

0

OC

0067

400 20000 0348 002 025 005 17 091 0C

00670067 00
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LAKECITYL 80 81

LAKECILYTLAKE CY T

77 959 870

79 2404 840

22 21098
20 4808

110 21

ION 48

770

MALT PARK PS 38 331

ITABLE AIBASELINERUNOFF BASINPARAMETERSBASINPARAMETERSTATIONSSTATION BASIN SIZE AOWF JP CONN CONN CANN CONN LG BASIN MANNHSMANNH DETENTION DETENTION SOIL PERM SUCTION RAIN QAU IS HEISIAND TWNKSTWNK ID ACRESACRE GPAD ACRESACRE PEW PEIVAC GPAD WIDTH FT PEW LRRIPERV IN PEW LN INHR HEAD IN RGI RG2 RG3 IHEIS2 IHEISI

22 176

MALT PARK PS

14

100 179SUBLOLAL LIT IO 87

III0

MALT PARK PSMATT PARKPS
MALT PARKPS 31 2884 632 10 2864

400 14000

10 3311 14

MALT PARK PS

63

MALT PARKPS

032

463

19232 400 39150 0322 0067 025

400 15920

MALT PARKPSPARKP

0067 025

J4

MALT PARK PS

0322

130

14

0061

002

MALT PARK PS

15

MALT PARK PS

38

544

6

20

67

544

14 17581 20 16808 544

MALT PARKPSPARKP

59

0

MATT PARICPSPARICP 45 1649 10 1649 23086 20 29682 816

41050 035 009 001 017

2708 20 29 196 544 23350 035 009 001 0

71

544

0

0

31

33
27

0

16

544

0

544

0

411

MALT PARK PS

57

MALT PERK PS 48 1207 637 17 14454 14 20218 20 21 243 544 14110 035 009 001

544

0
0

0

MALT PARK PS

544

MALT PERKPSPERKP

544

0

MALT PARK PS

MALT PARK PS

MALT PARKPSPARKP 55 1486 632 11 16126

616

0

MALT PARK PS

188

0
017 003

MALT PARK PS

816

0

0

MALT PARK PSMALT PARK PS

EL

0
0

0
0

MTT PARK PS

0

MALT PARK PS

0
017 003

23

544

0

MALT PARK PS

29

188

0

25

035 009 001 017035 009 001 017

0

035 009 001 017

0

371

MALT PARK PS 66 2731 632 10 27 31 14 38234 20

MALT PARK PS 67 1699 632 21

I

47

MALT PORK PS

MALT PARKPSPARKPMALT PARK PSMALT PARK PS

MALT PARKPSPARKP

544

LEE

5441 21460 035

37

816

207
13

81
219

126
984

816

0
0

091

19
49

261
331

816816816

MALT PARK PS

01876 20 2412 188

0

MALT PARK PS

26376 0

031

86

0

188

0

091

21556 05 01078

MALL PARKPSPARKP 74 1048 632 10 1048 05 00524

22300 035 009 001 01719700 035 009 001 017

003
003035 009 001 017 003

154

0J

00 055

003 04

MALTPARKPSMALTPARKP
MALT PARLCPSPARLCP 336 612 562 134 82008MALT PARK PS 337 513 562 91 46683

IT

26

00

MALT PARK PS 344 237MATTPARKPSMATTPARKP 167

CN
C

CD

0T

0

A

287

U

014

016 06
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099 0C
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001 017 003001 011 003 0

001 017 003 07

0

36736
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05 01837 1752 33500 035 009562 162 26244 05 01312 1752 12500 035 009

0
0123650151500
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MITT PARK PS 361

LOABOOM RBLOABOORNRSLOABOORNR 31

SUBTOTALKENMOREPS 327 540

WOODIN PSWOODLN PS

BASELINE RUNOFF BASIN PARAMETERSPARAMETER
FF

335X 0
0

0

48800 044400 0

43
433 IC

433 4400 0IITI 11200 0

25200 0

BASIN SL PENN SIWLKN RUN GAUJ JKI THEIS1 IHI

0175 003

001 017

003001

009 001 011 003

009 001 017 003

009 001 0175
II

22000 0

824 64800824 19200 0

824 11600 0

STATIONSSTATION BASIN SIZE ADWF

AND TNNISTNNI ID JG512

MITT PARK

MITT PARK PSMITT PVKPSMITT PARKPSPARKPSUBTOTAL

CONN

II

CCNN CONN

9

TABLE AI

381

49

CONN LEAKAOE

2C11

MANNINOSMANNINO

10 26 05 013
0

RB 363 266

37

0I

71

21

001

111

11

01

0

5085

1

01
0

01

0

KENRNORE PS

0I

1ILFFIPAJI FLPLOBOOM R8 374 782 99 21087 05 01054 197

001 O1001 O1001 O1001 O10

26

KENRNORSKENRNOR PS

0

25

0

20 62J

0
0

0

21

001 0

I0

KENMORE PS

001 0

201 39

6

KENMORE PS

001

0

KENMCRE PS

01
00

37

274 J908 05

01

10
31

25
21

21
44

0

KECLMORE PSKENMOQEPSKENMOTE PSKENNIOCEKENMORE PSKENMORE PSKENIROCE PSKENNIORE PSKENMORE PSKENMORE PS

9

01

31

01499

17

01

41

0

11

01

41

0

11 41

0

01

53

43385115 517 8

0
0

691

121

0

SUBTOTAL

05 01056 433 4600 035 000

0

161 221

0

0

ILL

347

25

451 363 63 28
2945 05 01473 161
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36 6

721
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7

82
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C
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9
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PS
PS

86431

U

824

221

04
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36

01

0
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01

824 383 2547

12 365 19345

05 12735
05 09613

0

726 122X 035 009 001

0

0

0 0

0
0
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ICILVW0OD PS

AND TRUNKSTRUNK ID SOREST BOAR

HAL

IFLLFLPIV ACRESACRE

1PSHOLLYWOOD PS

11

LMPERV IMP AC

HOLLYWOOD PS

305 488 689 97 47336 05PS 356 368 689 104 38272 05

HOLLYWOOD PS

147

STATIONSSTATION BASIN SIZE

TABLE AIBASELINERUNOFF BASINPARAMETERSBASINPARAMETERADWF JP CONNI

CONN COON COON LEAKAGE BASIN MANNLNR DETENTION DETENTION SOIL PENN SUCTION RAIN GAI IS

37

PERV PERV AC AOADL

124

HOLLYWOOD PSSUBTOTAL

405
75

WIDTH

12

07

907

11

INTERBY

PERV LMPERV IN PELV

68

00

350

B89 43200 035 0

04

733 10 748 05 0

I

824
68

145

689 27200 035 000 001 0175 003

LNIBR

0

01

13

INTERBAY 152 3893 500INTERBAY 153 1069 550

HEAD

68

0

FL RGI

INTERBAYINTERBAYINTERBAY

68

035 0

035 0

FL3B

108

RG2 RG3 THEISTHEI

73
73

112

232
895

224
266

THEIT

0

22

THEISTHEI

16

0

INTERBAY 178 91 II

705

1 1000 59 33099

INIERBAY 170 867 171

664
21

56

0

INTERBAY

58123 400 21850 0348 0017

030 0

035 009 001 0175 003035 009 001 0175 003

66

0067

INTERBAY 181 15 9009 80 12 100INTARBAY 182 71 600 93 8603
69

53

66

0017

INTERBAY 202 47SUBTOTAL 1377

1046

89

245

0017

40

171

0
0

OUST

36

0087

10

0061

553 61 335 20 16
121

DEN ICC PS 178 211 1240 85 17935 100 17935 100 3165 4

0067

TS

95

18 171 222 1650 85 1887 100

0067

47

00170067

192 37 1000 30 111

TS

2T

0067

9

21

0067

0C

DENNY 34

1000DENNYWRS 196 125 641

NRIY LU RS

473

9
29

III

0067

NNV LU RS

0

0

10400 0

INNYLURS 206DENNY LU RSSUBTOTAL

465

203 135 1100 75 10125 10125 100 3175 400 22800 0325

6400 01

KING ST RS

7575
17

264
IS

10

0

IC

0

132

0

CONN ST S

14

II

0

0

41

128

21

CONN ST RS 184 92

112

02 400 44600 0345

SUBTOTAL

39

0

II

48

0
0

155

1C

31

CN
C

CDCO

70

28

33

081

48

2282 1700 40 9128 86 78501 80

0

31

01

IC

646

0

IC 6072

646

17082 400 28400

00
05

0
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IC
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ATLONA RAIN SIZE

AND TRUNKSTRUNKC81 RS

ADWF

101 RS

IMO CONN

I1 RS0L RS
101 RS 189 34

COAN CONN CONN LEAKAAE BASIN

ITABLE AIBASELINE RUNOFF BASINPARAMETERSBASINPARAMETER

LANDARL RSLANDERLL RSTANDERLL RSLANDER RSLARIDERLL RS

75

RV IPAC PERV PERVAC J9PD WIDTH FT PEIV IMIV IN Y IN JOII

51324

MARNNGSMARNNG DETENTION

178
501447

029

234 1030 24 5616 100 5616 100 177 84

39

DPIENHLON SOIL RENT

0

002

LANDER 11 RS

102

0067

IANI1 NS

38

LANDERILRS 22 330 2920 38

1254 100LANDER 01 S 226 100 2380 51

9I

SUCTION RAIN GAU

0

0067

35

110

0067

RG2

SUBTOTAL

92

0067OC
02

03

HANTCRD2 S

74

HANFURD02 RSUNFNN4IR5

0C

74

06700600670067

171
204

157

01

0

125

02

14

HANFORDL2 RS

48200 0

14

120

HANFCNDO2 RS

220 230 3000 27 62

02

12

70

4511 216

025
025 002 20

025 002

15 20
2L

001

FL 04G

09905

0

21

0

22

0

11

36

15

RAINIER PS

26
96

40700 0345

RAINIER PS 211 123RAINLERPS

13000 0345 0

FFI

80

00

32100 0308 0

44

RAINIER PSRAINIER PSRAINIER PSRAINIER PS

3600 0065 0

41

IC

0065

16

0065 0

SUBTOLID

03

0

23

00

71

0

06

150 0065 0

41200

02

DTALNIEH 24

0

2371
116

2731
2711

59

E DUWAMISH 24

10 8364 400 27000 0245 0067 025

0

EDIMSMISII 24

12

203
234

589
4814

21

41200 O

52600 0

002

28200 O

DUWAMISHSUBIOT
BRANDON RSBRANDONBRANDON ASSUBTOTAL
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21

0

206

67

002

A

321

631

002
0

7C

SIT
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19

389

00

MKTIIAN RS 128 II

3757

0067 0

TH 400 6700 003 0067 025

38911

01

0067 025

61 38918 93

36194 90 22394 400

MINHLAN NSMICHAN RSMIOII9AN RSUBHEN S

70
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11

0

26

238 2706 710 29 807

CN
C

CDCO

4C

49

5452

15

84 31872

44

0
0

0

P2157U RQ4

4C

197

10

3187

0061 025 10 15

41

10

61

0
0

0

10

41
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0C

41

0067

071

0C

0

02

0067 025 002

0
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MICRNGANRSMICRNGANR 26MICHIGAN RS 261

221
73MICHIGANRSMICHIGANR 270 448MICHIGAN RS 271 57

74

272 458

TABLE AI

IC

27

103103554094
173

291
325

STATIONSSTATION BASIN SIZE ADWF JP CONN CONN CONN CONN LEAKAGE BASIN HANNIRA DETENTION DETENTION SOIL PERM SUCTION RAIN GAUAND TRUNKSTRUNK JGPD ACRESACRE RV IPC PEV PERVAC JGP WIDTH FT PERV MPERI IN PERY IN JJ HEAD IN RQI RG2

BASELINE RUNOFF BASIN PARAMETERSPARAMETER

401MICHIGAN RSMICHIGAN RSSUBTOTAL
E MARG PS

10

31
51

71
71

12

731291

40

28
540

325

272
279

246 1597 230

02

MARG PS 247 371 220

40
40

40

26
5401

132

0067

40

788 12

MARG PS 261 1062 3200SUBTOTAL 637

12
190

00
067

NOITOIK RS

778 281

02
02

00
0I

NORFOLK

99

234

067

66

NORFOLK RS

004

40
40

40

NORFOLK RS

51

1G3 HELSHEL THEIS7 THEISTHEI

0I

0061

68
50

823

0067

NORFOLK RSNORFOLK RS

12

10 IS 16 02 08

10 16

141

314

NORFOLK RS

50

00

40 14

04

00670067

0I

32
21178

0067

NORFOLK RSNORFOLKNORFOLK SNORFOLK RSNORFOLK RSNORFOL1CRSNORFOL1CR

50
50
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907

74

491
447

6000 021

110

2C

19200 0

21

653

0061

44

611

001

41600 0

IT

453

44

NORFOLK RSNORFOLK RSNORFOLK S

NORFOLK RS

001

34

30 204 400 55600 0345

30 0569 400 3209 035

006

152

22000 035 001
001

28

111

32

20400 035 001

6J

1418 560 12762

28908

529

597

UT

09

2331

522NORFOLK RSNORFOLK RSNORFOLK S

NOFTOLK 146NORFOLK RS

00

2

156

12

011

12762 LOU

372

394

50

NCRIOLKRS 395 1C

86

01

6

NORFOLKRS 437 22

21

56

0067

54

56

64

123

0067

25

0335 0067

70

56

SUBTOTAL 3784 655

0335 0067

231

3709

HENDERSON P S

127

22

23
26

0345 0067034 00670345 0067035 001

PSSUBTOTAL

404

504 24

1

8175 1068

4914

0

0345 0

PS 264 253 3024 12 3035 44 13358 20

497

29

0075

W DUWAMLTH 284 232 3200 61 14152

28T II

02

8847

W DUWAMISHDUWAMLAH 261

W DUWAMLSH
W DUWAMLSH
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025 002 20
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GLLELAN 145CHELAN S

311

CTIELAN RS

204

1154

TABLE AIBASELINERUNOFF BASIN PARAMETERSPARAMETERSTATIONSSTATION
END TRUNKSTRUNK
W UUWANTLSH

BASIN
291

SIZEACRESACRE 252

AIWVF GPAD 1403

II JP ACRESACRE

COON CONN
44 47678

44

36608

W CONN CONO
20

189B WT

LEAKAGE GPA

BASINWIDTH

MANRIIA PERV

DETENTLOLMPESV 0067
067

067

DETENTKSDETENTKPERV IN

SOIL PERM
IN AIR

SUCTIONHEAD IN

RAIN GAURG2 RG3 04EIS04EI FT400 4801 0315 025
025

025 002

15DUWANLSHW DUWEINLSTI

15 18 17 026 048292 104 240 832 400 2400

20 15298 25 2800 54 135 30 405 400 3400 01SUBTOTAL 1050 463 37 171 20 116

31

52

71 450 17

1207 100 1201 100 589

21

CHEIANRS 313 159 600 29 4611CHELAN RSCHELANCLIELAN RSCHELAN RSCHELAN RS

220 800 23 506 100 506 1X 1694 400

180

CHELANRS

81

0

FHIN

00670067

3553 100 I53 100 17347 400 15500 031 0067

2450

0C

13833 400 21300 031 0067

0C

902

II

100 100 237 400 4800 0335 0067 025 DC

308

025 0C

23 21735 65 14128 50 36383 400 17300 0335 0067 025

9

144
J26 569 54

309 74

SUTTOIAI

49200 0335

3474 857 1323

100 242 100 968 400 18100

740

00

31

02

45

19 2741

W MICH RS 293

01

00

0

37

09

10

03

2741

17

06

011

0087 0

07

10

05

100 1168

DC

W MARC PS

01

27900 8000 0

22700

12

04

002 0

0067 0

W MARC PS
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100

294 2400

50 3040 58

II
11

312B 1200 32 10003 100 10003 100 21257 400 49700 01 0067 025

12
32

26
21

22

32

W MWG PS

08

II

969 400 31000 035

W MARG PS

W HERA PS

0057 025 20

0

W MARC PS

0

24

W NARG PS 5

PS

100 31 XL

14

0067 025 25

14

21328 80 1215038

WMARG PS

545

0

W MARG PSSUBTOTAL

21

272

14

TR 403 1009 011 0067 025 002 20 IS

105 400 450 021 0067 025 16 17 019 081

99

0

65 81425 50 5775 TOO 240

457

111

S 391 329 860 161 52969 400 41200 032 0067

29

8TH AVE RS 295 1438THAVESRS8THAVESR 296 20

8TH AVE S RS 305

0067

21
21

22

A

920

16 17 093 007

16

SUBTOTAL 368 1

006

400 9700 0305 0067 025 40 17
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0061 0067
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C

46 400 2200 01 0067
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ANA TRUNKSTRUNK ID ACRESACRE PA4

N INTERCECLOR
N INTERCEPTOR 961 1700

N INTERCEPTOR 125 342 1650

LMNERV

INTERCENTNR 126 I0

121

ACRESACRE LMOEIV IMO AC

26
172

PEW

11

PEW

TABLEA21998 RUNOFF BASIN PARAMETERSPARAMETERSTATIONSSTATION 8AN SIZE ADWF JP CONN CONN CONN CONN LEAKAGE BASIN MANNLNGT DETENTION DETENTION IJ

SOIL PERM SUCTION RAIN GALLGPAD

16758 30 51

447 869

N INTERCEALOR
N INTERCEPTOR

N INTERCEPTOR
N INTERCEPTORINTERCEPTOR

N INTERCETO
N INTERCEPTORINTERCEPTORINTERCEPTOR INTERCEPTOR

43

WIDTH PEW TMOERV

43 1B

IN PEW

1

IN IN IHR

353

IC

INTERCEPTOR

5015801 100 15801 100 52899 400

RGI

IC 130

HG RG3

66

349 1000 33 IIII IF LIII

03250325

OUST 025 002 200061 025 002 20

THEISTHEI

12938 400 31660 0282 0067 025 002 20 092 006
THEI5

20

3106 1000 27

THEI5

1C

N INTERCEPTOR
N INTERCEPTOR

N INTERCEPTOR
N INTERCEPTORINTERCEPTOR

N INTERCEPTORINTERCEPTORINTERCEPTORINTERCEPTE
N INTERCEPTO

N INTERCECTOR

16902

184
53

31
II

143Y2 4864
7

002 20 085

20 57

9066

01

22

104

142 2033 950 28 56924 100 56924 100 14638

148

N INTERCECTOR

4766O

8324
22

33
13

48

N INTERCEPTOR 326

N INTERCEPTOR
N INTERCEPTOR

21

II

46
I3A

181
615

686
I8C

9
193

52

2721

II 219
19928 400 5490 0211 0067 025 40

71W

66

3600

14

40150

01
07

BALLARD

298I

10686 10 16818 400 5826 0345 006

01 10 11 12

12 10

BALLARD RS

15

0

11

236

22

0

BALLARD RS 336
222

1T57908 400 24600

BALLARD RS 2239 760 25 55975 100 55975 100 16793 400

59

BALARDRSBALLARDBAFLARDRSBAFLARDRBALARDRSBALARDR

21

143

088 012059 046

59

0
0

0
0

0
0

341
138

46
41

46
70

75
33

II

021

1776

BALLARD

07

II

OO

20

06

75

BALLARD

10 977

44

99

II

11

BALLARD RS

2662

BAARDRS 2513 1010 35 87955 30 26387

9828 30 79484

263

100 26599 400 48050 035 TH

34

0067 0

003 0

BALLARDRS 11 328 2000 44 14432 30 43296

401

11BAILARDRSBAILARDR 14 507BATARDRSBATARDR 15 783SUBTOTAL

12

0

71

24B

21

0

CFL
C

I

04 05

002 20

06
06

03

0

03
00

0067 0

62X 003 0067 040860 035 006720280 003 0067

02

T05CARKEEKPSCARKEEKP 438 4691 810 23 10789 51 55025 30 10836 1280 86350CARKEEKPS 442 1606 625 19 30514 90 21463 93 12098 80 27600
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WKEELC S

AND TRUNKSTRUNK ID ACRESL OOAD443 7351 525

444 6388 500

LMOERV ACRESACRE LMCERV

2004

N BEACHPS 439

MA

AC

N BESCHPSBESCHP 440

TABLE A2I1996 RUNOFF BASIN PARAMETERSTATIONSSTATION BASIN SIZE ADWF JP CONN CONN CONN CONN LEAKA9E BASIN MANIILSMANIIL DETENTION SOIL PENT SUCTION S

396

PERV PEN AC COADI

441

100
90

83

4051 25 757

1617286238
330

378754718 253039 25N BEACH PSSUBTOTAL
CENTRAL TRUNKCENTRAL TRUNKCENTRAL MMLICENTRAL TRUNLICENTRAL TRUNK

87 53

00 120000

60

1094

WIDTH FT PERU IMOEVON PERV IN LNFTLR HEADIN RGI

154 3

003 02

003

035
035

035

252

31
17

CENTRAL TRUNKCENTRAL TRUNK

161

163

158
5793 43365 035 001

39
131

167

13870

021
0000

RG3

11

163 13

LINK

22

26

476
01750175

035

SUBTOTAL

159 47 900 53

I491 100 2491 100 2209 400 945

44

RICUSRICU FLI

44

001

223

41

FT

00

44

03

748

0175

41

22

DEALER DEXTERRSDEXTERRDEXTERRSDEALER RS

125

13

003

41

4

13

22

9

DEXTER

20

23500 0

13400 034 0061

03

23600 0

1325 0132

1650 0

85

11 009 09

14DEALER RSDEALER RSDEALER RSDEXLERRSDEXTER RS

007

II

09

IT

39

14600 0348 0067 025
025

SUBTOTAL

9

01 06

IL

1

I

MONTLAKE RS

246

02
04

03
DL

02

51

0

MONTLAKE RS

3

400 13800 0325 0067 025 11

05
05

01

673

51

0

130 820 22 266

MONTLAKE RSMONTLAKE RSMONTLAKE RSMONTLAKE RS

254

025 002

3

025 002

0

MONTLAKE RS

2822 100 2822 100 578 4X 6300 01 0067 025 11

20 046 05

0

4

39

MONTLAKE RS 109MONTLAKE RS

08

0

MONTLAKE RS

119

0

2
3

MONTLAKE RSMONTLALCE RSMONTIAI RSMONTLAKE RSMONTLAKE RS

4

21

124

0061

37

114

02

034 0067 025 25 20

0 15

0067

24 5764 79 45694 70 12821 400 39500 035 0067 025 20

12

07

31

0I

3

21400 0335 0067
0067

MONTIAKE RS

MONTTALCERSMONTTALCER 117 152MONHLAKERS 118 109

171

MONTLAKE RS

214

0067

SUBTOTAL

20 17 30 51 400 14400 0335 0067

491

CN
C

2324 400 3000 032 0067 025 004

IA

34800 034 0067
0067

11

11777

0Z

0067

07

061

320

82

4800 0

28

0067

BASINSX 96 4494

0067

03

0067

12700 03

021

0067

07

0

0067
067

091

C









AND TIUNKSTIUNKKENMORE PS

ID ACRESACRE UPAD

KENMOLE PS

LMPERV

71

ACRESACRE LMPERV

AAL

PS

ML

KENMORE PS
PS 385 53 433

SUBTOTAL

151

TABLE A2

1998 RUNOFF BASIN PARAMETERSPARAMETERSTATIONSSTATION BASIN SIZE ALF CONN COON COON COON LEAKAGE BASILL

1W

MANNINGSMANNING DETENTION DETENTION SOIL PENN SUCTION RAIN GM

PERV PEW

36

236163213441223

433 235 34075 05 01704 433 35300 035 009 OW 01

GPAA

6
12J

8045 132
41

PEIV

741

43

IMNEZV

311

II PEW AN

05 03162 433 19600 035 009 001 01

33

43

RM

25051

91

IN AIR HEAD

2941

II

01

12

RGI

0

281

01

01

R03

6

N1I

HOLLYWOOD PSBWOOD PS1LOILYWOOD PSHOLLYWOOD PS

347 1147 363 63 72261

726 75 18071
2841

01

01

441

TILSTIL

01

0I

16

IHEISIHEI

01

HOLLYWOOD PS

11

864

HOLLYWOOD PS

22T

04

231

01

HOLLYWOOD PS

356 368 689

PS

6
0

311

2

009 01

009 0

0
0

009 0

000 0

LLYWIOOD PSILYDILYWOOD PSHYWOOD PSSUBTOTAL

0

401
71

01
02

011
AS

07
04

0

12
111

INTEIBEY

003

0

0

INTERBAY 3893 500 J3INTERBAY 1069 550 21

0

INTERBAYINTEIBAYINTETBAYINTERBAY

0

0

106
112

0

4

69

0

0

35 000 001 0115 0

INTETHAY

0

LNTERBAV

56
16

86

0

LNTECTRAV

17

0

INTERBAY

21

03

99

400 46870 034 0017
009 0175 003

03

15500 0

54

1046
245

1377

DEN LAO

4C

0
0

216001213
1

211DENNYLURSDENNYLUR 1L

049

DENNY LU

10

23500 0

191DENNVLURS 19

1793

0

CN
C

0

4700 01

17935

47

1887

DENNY LU S 192 37 1000

4000 0

II

266

3160

987

1887

09 00

266

333

4 7376

03

684

411

095 005

38200

92825

400 19100

400 10400

11 LOU LII 100 259 411 7200 032 003 025

003

BASINSX 96

41494



TABLEA2 IT

CN
C

CO

LIENNY III RSDENNYHURSDENNYHUR 196DENNY WRSDENNY LU RSDENNY LUDENNY LUDENNY LU RSDENNY LU RSSUBTOTAL
CCLVI ST RSCONN ST RSCONNSTRSCONNSTRCONN ST S

LA ER2R8LA ER2RSER2RSLANDERLANDER RSLANDER RSLANDER RSLANDER RSLANDER RSLANDER RS

CILANDER2RSLANDER2RLANDER S

LANDER RSLANDER S

LANDERLANDER RSLANDER RSLANDER RS

206

27

FLANRORD2 RS 2172RS 218 218 860

RS 219 1442 480

LANFORDL2 RS

BASINSX96 414194

IMPERV ACRESACRE LNIPEV MC AO PERV PETY
100 5395

10954

3XX1 0

400 14900 0

10 12012

01 0067

0325 0067

0325 0067035 AOE

0335 001

0

006700670067011 0067

0

00670308 0067

0065

THES2 THEISTHEI
012

088
053 04

003
047

096
041

02

YLURS AL JDENNY LU RS 4000 35 2905 1C 291

STATIONSSTATION BEAN SIZE ADWF JP CONN CONN CONN CONNAND TRUNKSTRUNK ID INIDT

LEAKAGE MANNING DETENTION DETENTION

1396RUNOFF BASIN PARAMETERSPARAMETER

IT

GPAC241

4

582

20 25 100 25 100

WIDTH

IC

1400 85 7531

IL

101

29

461

PEV LMOERV IN

101

15

PER UN

17
261

10

IN 11W

031

021

188

132

0

0067

032 0067 025 002 20

2FEN SUCTION RAINPESRAINPE

41

0321

HEAD IN RG1 RG2 R03 THEISTHEI

0067

12852

0

025

KING ST 180 10 80 1128 400 23900 338 0067 025

SUBTOTAL
AD

AD

LAND

71

48

001

91
3128 100 3128 100

01

IC

646

1708

785
646

09
05

21

O32

0

0
031

51

011

LAND

20

TH

40026600 0293400 10300

002

16
11

01 09

01 09

29

IC

051

9213427

II 11S JU

LA

1577

64

0

0

583

24

0

0

176

34

51

5

56

00

11

12

FLANFORD2

41

01

04

0

5

05

144

0

811
457

216
62

11

216

22

172

09

II

11

612

09

16

00

2800 70 154 100 154 100 682600 70 266 100 266 100 1142800 65 962 84 80808 80 4144

40100 345

37

3600 0065 0067

00

0

0067 025 00065 0067 025

AI

20 099 00



RAINIER PSRAINIER
STATIONSSTATION BASIC SIZE AF JP S CONN CONN CONN

AND TRUNKSTRUNK JSL GPA ACRESACRE LM AC PERV PERVAC

RAINIER PSRAINIER PS

444

TABLE A2

RIIN PS

39

151

RAINIER

IC

13

SUBTOTAL

23

1996 RUNOFF BASIN PARAMETERSPARAMETERBASIN
WIDTH IT PEIV

CX 4120 0

78

83RAINLERPSRAINLERP 212 66

760 103 6798 35 23793 10

59202 400 13700 034 0067 025 002

111
27

DETENTION DETENTLOR

20

27

20

252 600 22 5544 49 21166 30 58968

E DUWEMLTH

02

516 3600 60 30

234

14

E DTMAMLAB

41

0I

025 002

SOIL PENN SUCTION RAIN GAUGESGAUGE

034

521

IN FIFL F0IL1 1I0 RGI

105

OJ

24

II

SUBTOTAL 852 303

161

BRAN6ON

II

204

002

BRANDON RS

21
24

24
24

24

3208

SUBTOTAL

0020001

70

371

157

II

67

001

0

381
381

375

0001
IC

II

318

04

38
3611

UI

023

MICHIGAN RS 238 128 400 426 54528 53025MICHIGAFLRS 237 707 600

27

U

24
223

MICHIGAN 14SMICHIGAN RSMICHIGANMICHIGAN RSMICHIGAN RSMICHIGAN RSMICTILGANRMICHIGAN RMICHIGAN RMICHIGAN RSUBTOTAL

8071

31 872 10 318

10660
10400

0190094 003

0067

15 160067 025 10
10 15 160067

151

41

1100731 34TH 446 1060

03

413

197
10

13C

541

400 0600 0092 0067 02542AW

451
511 2300 51

10

0

401

3200 71

00

12

73

071
02

173
291

11

122
078

0

MARE PS

70 21

27

0

0

U DC

74 541

100
159

37

27

0
03

02
0

02

0

MARE PS

15 063 037

13

0

540

0

198 12

106

02

63

3200

00

098

SUBTOTAL
NORFOLK RSNORFOLK S

NORFOLK RSNORFOLKRSNORFOLKRNORFOLK RS

99

0

II

07

231

16 02 0

0

4OR 6600 003 0067 025 10

II

027

82

559 680 23 12851

41

0

4C II

NORFOLK

57

00

05

10

NORFOLK RS

57539 80 31435 400 14400 003 0067 025 II 18

0061

56
56

56

32

36

0

361

244 907

21

006 025 10 16

II

1561 74

CN
C

CO

1242 491

653625 562 20373 562 61

21

267

400 8600 0293 0067 025 006 18

7B 9

440

20

18

44

0133100 035 001 001 003 1B

10

5

16 3792 51 19339

11

26908 100 28908

1111

01
01

0

09
OIL

13800 03080345

18

0
C

0

05

A

09

20 18

0335 0061 025 004 19 10
10

09

BASINSX 96 44194





MARE PS

W MAW PS

TABLEA21996 RUNOFF BASIN PARAMETERSPARAMETER SUCTION RAIN4EAD IN ROT R02

20 16
16 11

P03 HEISHEI
019

THS
060

STATIONSSTATION BASIN SIZE ADWF JP CONN CONN CONN CORU LEAKAGE BASIN MARWLNGSMARWLNG DETENTION DETENTION SOIL PENN

END TRUNKSTRUNK
W MUG PS

W MARG PS

ID
294

291

ACRESACRE
50

GPAD 2400 32

ACRESACRE 288

JP 100 288

PEW PERVAC
IIX 812

WIDTH IT PERV IMPERV IN PEW IN

400 1000 011 0067 025 002

3040 58 29 65

1865 50 400 4500 021 0067 025

W MA
PS 299 17

W MUG PS 300 60

W MARG PS 50

800 16 212 CI 400 3400 0325 006 025 40 16 02
213 12

700 10

3600 1I 1TH IB 400 12400 0265 0061 025 40

400 9200 0126 0061 025 20

17

MACA PS 302 40 3600 I I28 TO EO 003 O61 OIS OO 20 16

W MUG PS

W MARG PS 306 58

530 522

MARG PS

WI 1475 31 54575

5031
14

273

20

SUBTOTAL

9E

577

19

W MUG PS 391 329 060 161 52969

W MUG PS 392 5303 660 119 63106MACA PS 401 1165 1387 25 29125

8TH AVE S RS

6TH AVE 118SUBTOTAL

II

0

0060087 0

41

63RD AVE PS

0061

63RD AVE PS

1858

89

5

35

171

225

83RDAVEPS 425 223

15

791

63RD AVE PS

0
0

0
0

0

42

0

067

63RD AVE PS

00

46

11

0

LB2

00

203

63RD AVE PS 2535SUBTOTAL 1115

0

54

546
113

53RDAVEPS
53RD AVE PS 431 576 750 22 12672S3RDAVEPS 432 2209 910 23 5080753RDAVEPS

297

64

15950 032 003 025 003 14 01524350 035 003 025 003 14

29

53RD AVE PS53RDAVEPS53RDAVEP SUBTOTAL

181

29822 42 12525 20 16976 400 20950 035 003 025 003 14 CI

4C

3

003

MURRSVPS 411

78703

MURRAV PS

66737

OO

3Z0

316

42C

11642

123

343

14

421 2814 940

6641

486

42

BATONP5

756

19921

54

BB 003 025 003 14

186
960

2448
737BARTON PS

22684

42

41T

43725 0335 003 A

1941

BAJTON PS

172 39 68 16 102

BARTON PS 416 3253 850

4278 10

20 48J

66

417 1946

143

418 FL78

CN
C

1

42106980715
330

22

501

98021 IC

0

1566

48518

638

23819

1266

45300 03

15035

9691

13575

057 04

1

48975 0

27

0

00

A

0

063 03

0
0

400 40700 035 003 025 003

444

BASINSX 96 4494



TABLE A3
BASELINE SIMULATION RESULTSRESULT

STORMI

REPORTED LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STALION MG HYL MODEL ICATAD HYD MODEL CATAD JHYCI MODEL CATAD HYD MODEL CATAD

8TH AVE 288 266 231 703 607 272 254 675 643

WMICHIGAN 097 000 000 000

HARBOR 877 668 668 668 668

CHELAN 500 1964 1668 2521 2233 1926 1602 2403 2132

NORFOLK 013 1044 984 1044 1044 984 1039 997

MICHIGAN 50371 2782 2441 2767 2439I 2894 2546 2725 2397

BRANDON 4621 887 806 898 818 893 811 889 805

HANFORD
11382 000 000 000

HANFORD 0001 8461 7841 8712 80491 8378 8154 8425 8154

LANDER1 350O 2439 4113 2435 41511 2431 4126 2421 4123

CONNECTICUT 1700 2026 1781 2031 1781 1979 1740 1924 1699

KING 9051 510 624 1041 1342 517 647 991 1231

DENNYLOCAL 1OO0 1202 1056 1178 1223 1210 1065 1166 1198

DENNYLKU 52261 5383 5131 4507 46381 5413 5168 4715 4919

INTERBAY 000 034 061 000 000 033 059 000

DUWAMISH PS OOOI 000 000 000 0OOI 000 000 000 000

DEXTER 1631 003 000 003 OOO 003 001 004 001

CANAL ST
0001 038 0401 032 084 070 072 153

UNIVERSITY 46121 4065 3669 3956 39091 3501 3183 3742 3350

MONTLAKE 284 295 293 291 2961 3031 314 303 315

BALLARD 415 2891 3129 2876 3273 3075 3987 3756 4870

LLTHAVENW 172 165 075 072

3RD AVE W 3784 3502 4097 2718

MLK WAY 199 199 199 199

MUNAYPSMUNAYP
BARTON PS 017 017 017 017

BEACH DR 05 05 05 05

63IIDAVEPS63IIDAVEP 1191 1191 1191 1191

TOTAL 3646 4216 3387 4258 3584 4203 3471 4188 3699

TOTAL CATAD 3549 3429 3387 350OT 3584 3394T 3471 3518 3699

820 VFLXLSVFLXL 4494

KCSIIP4 53122



TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

STORM

REPORTED LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG HYD MODEL CATAD HYD MODEL CATAD HYD MODEL CATAD HYD MODEL CATAD

8TH AVE 0001 000 000 000 0001
000 000 000 000

WMICHIGAN 000 000 000 000 000

HARBOR 021 014 014 014 014

CHELAN 000 002 000 022 034 002 000 023 034

NORFOLK 000 000 000 000 000 000 000 000 000

MICHIGAN 145 043 035 056 013 130 113 068 056

BRANDON 000 015 014 026 0171 014 014 029 026

HANFORD 699 000 000 000 000

HANFORD 000 019 016 130 156 000 000 060 058

LANDER 000 000 000 000 0001 000 000 000 000

CONNECTICUT 001 000 000 000 0001 000 000 000 000

KING 000 000 000 000 000 000 000 000 000

DENNYLOCAL
Q551 054 051 038 0391 056 052 038 041

DENNYLKU 204 206 195 027 0311 173 185 034 053

INTERBAY 000 000 0001 000 000 000 000 000

DUWANUSH PS 000 000 000 000 0001 000 000 000 000

DEXTER 000 000 000 000 OOOL 000 000 000 000

CANAL ST 000 000 000 000
0001

000 000 000 000

UNIVERSITY 000 000 000 000 000 000 000 000 000

MONTLAKE 000 000 000 000 000 000 000 000 000

BALLARD 000 000 000 000 000 000 000 000 000

11TH AVE NW 000 000 000

3RD AVE W 000 000 000

MLKWAY

MURRAYPSMURRAYP

BAITONPSBAITONP

BCACHDR

63RD AVE PS 000 000 000 000

TOTAL 1121 35J 31 31 29 39 361 27 2
TOTAL CATAD 110 34 31 30 29 38 361 251 2

820 VFLXLSVFLXL 4494

KCSIIP4 53123



TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

STORM

REPORTED LOCAL AUTO LOCAL AUTO

OVEZFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG HYD MODEL CATAD HYD MODEL ICATAD HYCL MODEL CATAD HYD MODEL CATAD

STHAVE 0OO 000 000 021 0I6 000 000 021 019

WMICHIGAN 0001 000 000 000 000

HARBOR 058 117 117 117 117

CHELAN 0211 178 179 285 3041 212 212 245 233

NORFOLK 000 119 122 119 122 122 122 120 122

MICHIGAN 1681 287 291 287 2921 365 372 291 293

BRA DON OOO 115 110 108 1041 111 114 118 113

HANFORD
5671

000 000 000

HANFORD 0001 634 613 913 8331 637 589 645 610

LANDER1 004 209 343 166 278 345 327 220 369

CONNECTICUT O60 165 125 184
1691

112 101 166 103

KING 0541 028 045 100 134 050 046 096 133

DENNYLOCAL 0591 148 155 103 1021 151 136 124 133

DENNYLKU 2661 743 698 364 3101 657 605 474 413

INLERBAY 000 000 000 000 000 000 000 000

DUWAMISH PS 0001 000 000 0001 000 000 000 000

DEXTER 137 034 121 034J 1211 121 121 034 121

CANAL ST
0001 000 000 OOOL

0001 000 000 000 000

UNIVERSITY 063 072 061 072 066 000 000 000 000

MONTLAKE 014 011 009 011 009 025 025 017 016

BALLARD 000 000 000 OOOL OOO 000 000 099 132

LLTHAVENW 000 0001 000

3RD AVE W 099 080 137 048

MLK WAY 156 1561 156 156

MURRAY PS 0221 022 022 022

BARTON PS 022 022 022 022

BEACH DR 0321 032 032 032

63RDAVEPS63RDAVEP 163 1631 163 163T

TOTAL 147 335 287 336 286 356 277 323 281

TOTAL CATAD 1411 274 2871 2771 286 2911 2771 267 281

82QVFLXLS82QVFLXL 4494

KCSIIP4 53124



TABLE A3 CONT

BASELINE SIMULATION RESULTSRESULT

STORM

REPORTED LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG 1HYD MODEL ICATAD HYD MODEL CATAD HYT MODEL CATAD HYD MODEL CATAD

8TH AVE 0381
0O0 000 000 000 000 000 000 000

WMICHIGAN 000 000 000 000 000

HARBOR 0711 169 169 169 169

CHELAN 1251 258 222 458 425 249 215 429 409

NORFOLK 000 080 067 080 073 080 067 079 073

MICHIGAN 600 491 439 468 428 583 518 453 417

BRANDON 0521 139 128 154 1411 144 132 151 138

HANFORD 000 000 000 000 000

HANFORD 8641 962 918 1083 10091 946 937 931 912

LANDER1 581 237 421 226 360 235 391 247 438

CONNECTICUT 1131
220 199 236 2001

181 160 197 179

KING 114 000 000 141 170 000 000 138 175

DENNYLOCAL 1321 236 239 223 2291 236 239 225 245

DENNYLKU 9121 856 809 654 6271 883 838 704 734

INTERBAY 0001
000 000 000

0001
000 000 000 000

DUWAMISH PS 0001 000 000 000 000 000 000 000 000

DEXTER 000 000 000 000 OOO 000 000 000 000

CANAL ST 0001 000 000 000 O00 000 000 000 000

UNIVERSITY 000 OOOL 000 000 000 000 000 000 000

MONTLAKE OOO 0OOJ
0001 000 000 000 000 000 000

BALLARD 0261 2191 211 224 2511 244 317 354 460

11TH AVE NW 0021 002 000 000

3RD AVE W 358 280 400 122

MLK WAY 004 004 004 004

MURRAYPSMURRAYP

BARTON PS 008 008 008 008

BEACH DR 017 017 017 017

63RDAVEPS63RDAVEP 114 114 114 114

TOTAL 363 437 365 454 391 449 381 434 418

TOTAL CATAD 3561 370 365 395 391 378 381 391 418

82OVFLXLS82OVFLXL 4494

KCSIIP4 53125



TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

STORM5

RPOD1 LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG HYCL MODEL CATAD HYCL MODEL ICATAD HYD MODEL CATAD HYD MODEL CATAD

8TH AVE 0OO 038 034 161 126 041 040 150 137

WMICHIGAN 002 000 000 000 000

HARBOR 212 330 330 330 330

CHELAN 308 628 534 817 748 610 546 842 763

NORFOLK 000 350 331 350 330 350 331 353 330

MICHIGAN 1500 907 813 916 825 1053 930 908 810

BRANDON 1821 318 285 337 3061 313 283 336 304

HANFORD
0001

000 000 000 000

HANFORD 24641 2419 2265 2683 24861 2323 2259 2447 2360

LANDER1 1123 702 1173 718 1207 760 1264 808 1371

CONNECTICUT 483 605 537 569 496 520 455 563 484

KING 3481 102 132 299 377 100 130 328 411

DENNYLOCAL 272 476 424 418 419 474 422 447 448

DENNYLKU 1221 1818 1728 1468 1504 1761 1674 1478 1493

INTERBAY 000 000 000 000
0001

000 000 000 000

DUWAMISH PS 000 000 000 000 0001 000 000 000 000

DEXTER OOOT 000 000 000 OOO 000 000 000 000

CANAL ST 000 000 000 000 0051
002 002 000 007

UNIVERSITY 535 620 575 582 621 458 453 404 414

MONTLAKE 038 000 000 000 OOO 000 000 000 000

BALLARD 039 619 645 6401 7321 660 857 815 1048

11TH AVE NW 0LL 011 000 000

3RD AVE W 1023 938 1122 598

MLKWAY 533 533 533 533

MURRAY PS 021 021 021 021

BARTON PS 033 033 033 033

BEACH DR 089 089 089 089

63RD AVE PS 730

730 730
730

TOTAL 873 1237 9481 1264 1018 12281 964 1221 1038

TOTAL CATAD 851 960 948 996 1018 943 964 988 1038

82OV1LXLS82OV1LXL 41494
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TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

STORM

REPORTED LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG HYD MODEL CATAD HYD MODEL CATAD HYD MODEL CATAD HYD MODEL CATAD

8TH AVE 027 088 068 208 1801 090 086 204 203

WMICHIGAN 010 000 000 000 000 000

HARBOR 288 336 336 336 000 336 000

QE1AN IISL 737 599 1207 10711 713 625 1183 1061

NORFOLK 001 382 371 387 360 387 371 382 360

MICHIGAN 1295 1278 1102 1271 1100 1336 1128 1263 1099

BRANDON 2861 428 381 447 4001 438 393 446 400

HANFORD 3OO OOO OOO OOO OOO 000 000 000 000

HANFORD 40001 3718 3449 3784 35011 3716 3609 3680 3580

LANDER 16001 1069 1795 1056 1798 1100 1847 1154 2021

CONNECTICUT 6001 936 825 939 8151 864 769 890 783

KING 274 131 169 480 590 139 166 465 607

DENNYLCAL 5001 641 570 612 6371 647 587 619 638

DENNYLKU 24841 2699 2583 2118 21921 2670 2529 2198 2215

INTERBAY 064 000 000 000
0001

000 000 000 000

DUWAMISH PS 000 000 000 000 000 000 000 000 000

DEXTER 1621 037 084 038 0851 034 080 035 080

CANAL ST 0001 000 001 000
0141

006 007 000 016

UNIVERSITY 916 1262 11001 1025 12111 854 862 865 858

MONTLAKE 0611 126 133 128 131 129 124 131 135

BALLARD 061 1006 1026 954 10971 1044 1363 1320 1710

11TH AVE NW 038 OOOI 040 000 008 000 008 0CK

3RD AVE W 1074 000 1284 OOOI 1518 000 875 000

MLK WAY 618 618 618 618

MURRAY PS 055 055 055 055

BARTON PS 06 06 06 06

BEACH DR 066 066 066 066

63RD AVE PS 578 578 578 000 578

TOTAL 13041 1736 1426 1769 1518 1740 1455 1743 1577

TOTAL CATAD 1275 1454 1426 1465 1518 14161 1455I 1484 1577

82OVFLXLS82OVFLXL 4494
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TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

STORM7

REPORTED LOCAL AUTO LOCAL AUTO

OVERFLOW UNCORRECTED LEVELSLEVEL UNCORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL CORRECTED LEVELSLEVEL

STATION MG HYT MODEL ICATAD HYD MODEL CATAD HYD MODEL CATAD HYD MODEL CATAD

8TH AVE 326 540 492 676 580 539 509 649 608

WMICHIGAN 0891 000 000 000 000

HARBOR 1164 656 656 656 656

CHELAN 6521 1119 1298 1432 1263 1103 939 1304 1189

NORFOLK 035 1130 1070 1130
10831

1130 1070 1132 1083

MICHIGAN 3400 2567 2355 2618 2394I 2931 2658 2649 2412

BRANDON 816 735 678 749 690 737 670 764 699

HANFORD
57141

000 000 000 0OC

HANFORD 25851 5879 5360 7129 65081 5541 5296 5995 5720

LANDER 25001 1930 3205 1920 32261 1928 3212 1986 3325

CONNECTICUT 16OO 1626 1403 1521 13531 1464 1274 1534 1346

KING 1113 658 792 812 986 671 800 897 1096

DENNYLOCAL 9311 1007 868 953 866 1059 915 1067 1042

DENNYLKU 52161 4986 4646 3396 28751 4883 4563 3554 3201

INTCRBAY 423 455 1484 474 1585 458 1492 522 1777

DUWAMISH PS 0001 035 000 033 0001 000 000 000 000

DEXTER 2096 224 755 227 7741 228 787 233 806

CANAL ST 0001 246 229 254 386 332 310 000 482

UNIVERSITY 6875 6581 5786 6572 6057 6294 5975 6283 6072

MONTLAKE 354 1185 1280 1178 12941 1221 1309 1223 1327

BALLARD 248 2320 2753 2328 2873 2570 3360 3126 4109

LLTHAVENW 514 502 339 341

3RD AVE W 3510 3429 3609 2888

MLK WAY 214 214 214 214

MURRAY PS 149 149 149 149

BARTON PS 174 174 174 174

BEACH DR 28 28 28 28

63RD AVE PS 2080 2080 2080 2080

TOTAL 3614 4273 3445I 4281 3479 4252 3514 4163 3630

TOTAL CATAD 34881 33191 3445 3337 3479 33091 3514 3292 3630

820 VFLXLSVFLXL 4494
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TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

1982 ANNUALIZED OVERFLOW VOLUMESVOLUME MG
SIMULATIONSSIMULATION

88 CSO ANNUALIZED LOCAL LOCAL AUTO AUTO

PLAN REPORTED UNCORR LEVELSLEVEL UNCOTR LEVELSLEVEL UNCORR LEVELSLEVEL UNCORR LEVELSLEVEL

BASELINE CATAD HYD MODEL CATAD HYD MODEL CATAD

STATION MG MG MG MG MG MG
8THAVC 15 102 115 100 264 221

WMICHIGAN 23 00 00 00 00

HARBOR 55 4811 579 001 579 00

CIELAN 25 370 1072 959 1615 1514

NORFOLK 051 594 564 595 568

MICHIGAN 250 25311 1856 16741 1859 1644

BRANDON 35 3011 604 553 639 577

HANFORD 3309 00 00 00 00

HANFORD2 680 2710 4531 4240 5251 4893

LANDCR1 215 1874 1309 2208 1267 2124

CONNECTICUT 90 791 1121 9741 1128 989

KING 70 527 208 266 605 759

DENNYLOCAL 6401 927 8671 825 833

DENNYLKU 370 3323 3900 3694 2691 2626

INTERBAY 55 47 1481 45 151

DUWAINISH PS 130 00 03 00 03 00

DEXTER 12 151 30 95 30 96

CANAL ST 10 00 06 071 06 17

UNIVERSITY 211
9861

1040 966 1006

MONTLAKE 40 691 73 741 73 74

BALLARD 90 81 852 894 852 975

LLTHAVENW 00 36 00 35 00

3RD AVE W 105 00 1248 00 1187 00

MLK WAY 881 881

MURRAYPSMURRAYP 51 51

BARTON PS 67 671

BEACHDR 117 117

63RD AVE PS 936 936

TOTAL 240900 183311 22204 182501 22568 19067

TOTALCATAD 211700 178271 18286 1825O 18711 19067

82OVFLXLS82OVFLXL 4494
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TABLE A3 CONT
BASELINE SIMULATION RESULTSRESULT

1982 ANNUALIZED OVERFLOW VOLUMESVOLUME MG
SIMULALLONSSIMULALLON

LOCAL LOCAL AUTO AUTO

CORR LEYELSLEYEL CORR LEVELSLEVEL CORR LEVELSLEVEL CORR LEVELSLEVEL

HYD MODEL CATAD HYD MODEL CATAD

STADON MG MG MG MG
STHAVE 117 TII 254 240

WMICHIGAN 00 00 00 00

HARBOR 579 001 579 00

CHELAN 1073 947 1538 1429

NORFOLK 597 564 594 568

MICHIGAN 2220 1993 1859 1684

BRANDON 605 560 648 592

HANFORD 502 29821 00 00

HANFORD 4191 2829 4576 4420

LANDER 1257 1293 1384 2374

CONNECTICUT 932 4511 1057 897

KING 308 694 608 775

DENNYLOCAL 1338 27781 864 898

DENNYLKU 3356 1136 2890 2891

INTERBAY 47 149 50 169

DUWAMISH PS 00 00 00 00

DEXTER 09 9GI 30 95

CANAL SI 13 5S41 00 27

UNIVERSITY 802 214 789 751

MONTLAKE 69 950 79 81

BALLARD 906 267 1195 1549

11TH AVE NW 13 00 12 00

3RD AVE W 1446 00 804 00

MLKWAY 881 881

MURRAY PS 51 51

BARTON PS 67 67

BEACHDR 117 117

63RDAVEPS63RDAVEP 9361 936

TOTAL 224331 18600 218621 19442

TOTAL CATAD 183431 18600 184151 19442

820 VFLXLSVFLXL 414194
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TABLE A4

CITY OF SEATTLE STORAGE PROJECTSPROJECT

ID FACILITY YEAR LOCATION EQUIPMENT CAPADTY

COAST 1000 GALLONSGALLON

524 FEET OF 96INCH LONGFELLOW CREEK 24TH HYDROBRAKE 197

RCP 1983 AVE SW AT SW WEBSTER ST

100 FOOT DIAMETER 27 LONGFELLOW CREEK SW HYDROBRAKE 1586

FOOT TALL CONCRETE TANK 1982 ORCHARD ST AND DELRIDGE INSTRUMENTATION

CSO168 WAY SW ELECTRICAL

100 FOOT DIAMETER 27 LONGFELLOW CREEK SW HYDROBRAKE 1586

FOOT TALL CONCRETE TANK 1982 HENDERSON ST AND INSTRUMENTATION

CSO169 22ND AVE SW ELECTRICAL

346 FEET OF 72INCH RAINIER AVE FROM PERRY HYDROBRAKE 314

835 FEET OF 84INCH 1986 ST TO COOPER ST ELECTRICAL

RCP

241 FEET OF 72INCH RAINIER AVENUE SEWARD HYDROBRAKE 72

913 FEET OF 24INCH 1986 PARK AVE TO 52ND AVE ELECTRICAL

RCP

110 FEET OF 60INCH SEWARD PARK AVE NORTH HYDROBRAKE 16

RCP 1986 OF HENDERSON ST

GATE AND RAISED WEIR TO HENDERSON ST AT SLIDE PLATE AT 360

MAKE USE OF STORAGE IN 1986 RAINIER AVE FIXED SETTING

2950 FEET OF EXISTING

78INCH PIPE

100 FEET OF 84INCH SEWARD PARK LAKE HYDROBRAKE 64

168 FEET OF 72INCH 1986 WASHINGTON BLVD S SOUTH ELECTRICAL

RCP OF JUNEAU ST

66 FEET OF 144INCH LAKE WASHINGTON BLVD AT HYDROBRAKE 56

RCP 1986 ALASKA ST

10 TWO 65FOOT LONG SNOQUALMIE ST AT HYDROBRAKE 15

54INCH PARALLEL RCPSRCP 1986 52ND AVE

11 217 FEET OF 84INCH DAKOTA ST AND HYDROBRAKE 63

RCP 1986 49TH AVE

12 2525 FEET OF 72INCH LAKE WASHINGTON BLVD AT HYDROBRAKE 534

PIPE FLOW CONTROL 1987 44TH AVE

CHAMBER

13 1765 FEET OF 16INCH SERVICE ROAD OFF LAKE HYDROBRAKE 18

IRON PIPE 1987 WASHINGTON BLVD AT

COLEMAN PARK

14 56 FEET OF 72INCH RCP LAKESIDE AVE AT 190 HYDROBRAKE 12

1987

15 129 FEET OF 84INCH LAKESIDE AVE AT HYDROBRAKE 37

RCP 1987 PARKLAND PLACE

16 164 FEET OF 30INCH LAKESIDE AVE S SOUTH OF HYDROBRAKE

RCP 1986 SLANEST

17 251 FEET OF 42INCH LAKE WASHINGTON BLVD HYDROBRAKE 18

RCP 1986 SOUTH OF JAMESJAME ST

18 307 FEET OF 18INCH LAKE WASHINGTON BLVD HYDROBRAKE

RCP 1986 SOUTH OF JAMESJAME ST

19 88 FEET OF 72INCH RCP 51ST AVE NE AND HYDROBRAKE 19

1987 NE38THST
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NOTE HYDROBRAKESHYDROBRAKE ARE FLOW CONTROL DEVICES TELEMETRY EQUIPMENT IS PLANNED FOR INSTALLATION IN THE CSO

DETENTION FACILITIES

SOURCE CITY OF SEATTLE ASBUILT CONSTRUCTION DRAWINGSDRAWING AND THE COMBINED SEWER OVERFLOW CONTROL PLAN

1988 PREPARED BY BROWN AND CAIDWELL CONSULTING ENGINEERS

TABLE A4 CONTINUED

CITY OF SEATTLE STORAGE PROJECTSPROJECT

ID FADLLTY YEAR LOCATION EQUIPMENT CAPACITY

CONST 1000 GALLONSGALLON

20 234 FEET OF 96INCH 50TH AVE NE BETWEEN HYDROBRAKE 88

RCP 1987 NE42NDSTNE4LSTST
21 150 FEET OF 72INCH 55TH AVE NE AT HYDROBRAKE 32

RCP 1987 NE43RDST

22 1307 FEET OF ISINCH 58TH AVE NE CONVEYANCE

134 FEET OF 30INCH 1987 IMPROVEMENT

RCP ONLY

23 TWO 591 FOOT LONG SAND POINT WAY NE HYDROBRAKE 444

96INCH PARALLEL RCP 1987 BETWEEN 55TH AVE NE AND

NE 61ST ST

24 TWO 998 FOOT LONG 39TH AVE NE AND HYDROBRAKE 1689

144INCH PARALLEL RCP 1987 40TH AVE NE

25 749 FEET OF 72INCH NE 41ST ST AND HYDROBRAKE 158

RCP 1987 SURBER DRIVE NE

26 550 FEET OF 72INCH HAMLIN ST AND 116

RCP 1988 PARK DRIVE

27 228 FEET OF 72INCH MAGNOLIA BLVD AND HYDROBRAKE 48

RCP 1987 ARMOUR ST

28 FLOW CONTROL RESTRICTOR PERKINSPERKIN LANE AND HYDROBRAKE

1987 WRAYEST

29 FLOW CONTROL WEIR 57TH AVE AND HYDROBRAKE

1986 HOLLY ST

30 527 FEET OF 48INCH 15TH AVE HYDROBRAKESHYDROBRAKE 127

368 FEET OF 72INCH AND 1987 BOSTON ST AND 311

368 FEET OF 144INCH ARMOUR ST

RCP CSO068

31 565 FEET OF 84INCH SW HINDSHIND ST SW ANDOVER HYDROBRAKE 163

RCP CSO099 1993 ST AND 26TH AVE SW

32 66X24X15 FOOT CONCRETE DIAGONAL AVE 10TH AVE HYDROBRAKE 178

TANK CSO111 1993 SAZSOREGONST

33 36 FEET OF 120INCH SHELBY STIPORTAGE BAY HYDROBRAKESHYDROBRAKE 24

24 FEET OF 54INCH AND 1993 SHELBY ST AT BOYER AVE 126

TWO 89 FOOT LONG AND PARK DR

132INCH PARALLEL RCP

CSO138140
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TABLE AS
SUMMAR OF CITY OF SEATTLE SEPARATION PROJECTSPROJECT

PROLECT LOCATION AREA OF SENARATION

ACRESACRE
CSO068 1987 INTERBAY AREA 292

CSO070 1990 DOWNTOWN SEATTLE 24

CSO071 1990 DOWNTOWN SEATTLE

CSO072 1991 DOWNTOWN SEATTLE 36

CSO139 1990 MONTLAKE AREA 32

CSO111 1993 DIAGONAL AVE 345

CSO099 1993 DEHIDGE AVE 165

CSO140 1993 MONTLAKE AREA 16

CSO138 1993 MONTLAKE AREA FEEDSFEED LASTLAKE 35
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EXISTING CSO CONDITIONSCONDITION
DISTRIBUTION LIST

MARK BERGARN MS 24

BILBURWELLMSRN

EDCOXMSEDCOXM 118

DICK FINGER MS RN
TERN FLAHERTY MS 81

ANNE GREENWALD MS 95

DARYL GRIGSBY MS 82

DOUG HOUCK MS 81

MIKE HRACHOVEC MS 130

KAREN HUBER MS 81

STAN HUMINEL MS 130

JANICE JOHNSON MS 81

JOY KENISTRONLONGRIE MS 82

STEVE KIUSMAN MS 81

NIGEL LEWISLEWI MS 72

ELLISELLI MCCOY MS 81

BILL NITZ MS 130

MARK POLINGMSPOLINGM WP
BOB PETERSON MS 81

PAT ROMBERG MS 81

WES SPRAGUE MS 120

GUNARSGUNAR SREIBERSSREIBER MS 81

KAREN WATKINSWATKIN MS 120

LYNN WILCOX MS 130

LIZ ANDERSON SEATTLE ENGINEERING

BOB CHANDLER SEATTLE DWU
PAIN MILLER SEATTLE ENGINEERING

JOE TALBOT SEATTLE DWU

MOLLY ADOLFSON ADOLFSON ASSOCIATESASSOCIATE

GAIY BLEEKER HDR
ART CAMPBELL HERRERA

DAN CLARK BROWN CAIDWELL

MARTY DIRKSDIRK KCM

TERRY GOULD BROWN CALDWELL

JIM KRESSBACH STREETERDERMANISSTREETERDERMANI

JIM LYNCH KCM
HEW MCCONNELL GREATER VANCOUVER REGIONAL DISTRICT

STEVE MERRILL BROWN CAIDWELL

WALT MEYER BROWN CAIDWELL

DENNY PARKER BROWN CAIDWELL

LARRY ROENER CDM
JIM SANTROCH KCM
ROBERT STUART EVS
JACK WARBURTON BROWN CALDWELL

CLAUDIA ZAHORCAK BROWN CALDWELL

JILL ZUBIA BROWN CAIDWELL
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MEMO
APRIL 14 1994

TO RECIPIENTSRECIPIENT OF EXISTING COMBINED SEWER

OVERFLOWSOVERFLOW FOR METROSMETRO 5YEAR CSO PLAN UPDATE

FROM BOB SWARNER

SUBJECT REPLACEMENT PAGESPAGE FOR CSO TECHNICAL MEMORANDUM

SHORTLY AFTER THE EXISTING COMBINED SEWER OVERFLOWSOVERFLOW FOR METROSMETRO 5YEAR CSO PLAN UPDATE
TECHNICAL MEMORANDUM WAS DISTRIBUTED LAST WEEK DISCOVERED PROGRAMMING ERROR IN METROSMETRO
HYDRAULIC ROUTING MODEL THE ERROR RESULTED IN INFLOW DATA BEING PLACED IN THE WRONG LOCATION FOR

THE 1996 CONDITIONS THE OVERFLOW VOLUME ESTIMATESESTIMATE SIGNIFICANTLY AFFECTED ARE AT THE HANFORD

LANDER CONNECTICUT KING DENNY LOCAL AND DENNY LAKE UNION REGULATORSREGULATOR AND AT 3RD AVE
WEST

ENCLOSED ARE FOUR REPLACEMENT PAGESPAGE FOR THE REPORT WHICH PROVIDE THE CORRECTED INFORMATION THE

NET RESULT IS THAT METRO CSOSCSO ARE REDUCED ABOUT 3437 FROM THE 198183 BASELINE BY 1996

INSTEAD OF THE 3944 AS REPORTED PREVIOUSLY SOME REGULATOR STATIONSSTATION HAVE INCREASED OVERFLOW

VOLUMESVOLUME AND SOME HAVE DECREASED OVERFLOW VOLUMESVOLUME IN THISTHI LATEST UPDATE SINCERELY APOLOGIZE

FOR ANY INCONVENIENCE THISTHI MAY HAVE CAUSED YOU

WITH REGARD TO ALTERNATIVESALTERNATIVE SPECIFIC TO DENNY WAY AND THE DUWAMISH BASIN IT SHOULD BE NOTED

THAT THE DENNY WAY TREATMENT FACILITY AS PRESENTED IN THE DENNY WAY CSO WORKSHOP ON APRIL
1994 WILL NOT BE AFFECTED BY THESE CHANGES THE STORAGE REQUIRED IN DENNY WAY STORAGE OPTION

HOWEVER IS INCREASED BY ABOUT 10 MILLION GALLONSGALLON 1 THE DUWAMISH SECONDARY AND CSO
TREATMENT PLANT INFORMATION PRESENTED AT THE WORKSHOP IS AFFECTED ONLY BY THE ASSOCIATED STORAGE

REQUIRED ALONG THE EBI

FEEL FREE TO CONTACT ME IF YOU HAVE ANY QUESTIONSQUESTION REGARDING THISTHI CORRECTED INFORMATION THANK

YOU FOR YOUR COOPERATION IN REPLACING THE PAGESPAGE IN THE REPORT
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ETC
MUNICIPALITY OF METROPOLITAN SEATTLE

EXCHANGE BUILDING 821 SECOND AVE SEATTLE WA981041598

MARCH 1994

TO DISTRIBUTION LIST

FROM SUSAN ROSENBERG

SUBJECT EXISTING COMBINED SEWER OVERFLOWSOVERFLOW FOR METROSMETRO 5YEAR CSO PLAN UPDATE

ATTACHED FOR YOUR REVIEW IS THE EXISTING COMBINED SEWER OVERFLOWSOVERFLOW REPORT FOR METROSMETRO

5YEAR CSO PLAN UPDATE IF YOU HAVE ANY QUESTIONSQUESTION OR COMMENTSCOMMENT PLEASE CONTACT BOB

WARNER AT 6842072 OR LAURA WHARTON AT 6841240

ATTACHMENT

CC LAURA WHARTON

BOB SWARNER

WATER POLLUTION CONTROL DEPARTMENT 206 6841280 CLEAN WATER SOUND INVESTMENT

KCSIIP4 53136
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